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Equipment 


MODEL DESCRIPTION UNIT PRICE MODEL DESCRIPTION UNIT PRICE 
{} {9} 
Tk-1 TOOL KIT 30.00 M4yLAS COAXIAL TFT POWER HEAD, 100 MU. 0-01-18 GHZ 300-00 
TL-AOA REPLACEMENT TFT ELEMENT FOR A420C 85-00 MyyLAc COAXIAL TFT POWER HEAD, 100 MU, 0-01-22 GHZ 325.00 
TL-KOA REPLACEMENT TFT ELEMENT FOR K420C 85-00 N44LAP COAXIAL TFT POWER HEAD, 100 MU. 0-01-18 GHZ 300-00 
TL-UOA REPLACEMENT TFT ELEMENT FOR U420C bO-00 P4yYyLA? COAXIAL TFT POWER HEAD, 100 MW. 0-01-18 GHZ 375.00 
TL-XOA REPLACEMENT TFT ELEMENT FOR Xx420C bO-00 4L0B THERMOELECTRIC POWER METER 650.00 
TL-OA REPLACEMENT TFT ELEMENT FOR N420C bO-090 4b8 POWER METER AMPLIFIER 590-00 
TL-1A REPLACEMENT TFT ELEMENT FOR N42D 60-00 471 DIGITAL THERMOELECTRIC POWER METER 1850-00 
TL-2A REPLACEMENT TFT ELEMENT FOR N422C 85-00 476 THERMOELECTRIC POWER METER 750-00 
TL-3 REPLACEMENT TFT ELEMENT FOR N423 85.00 §L3R-4.-b | JUNCTION BOX {CONSULT FACTORY FOR UNIT PRICE} 
TL-4A REPLACEMENT TFT ELEMENT FOR SERIES 85-00 w5b7°° EXTENSION CABLE ASSEMBLY 60-00 
Y4OA AND 4240A UNITS 
Tiss REPLACEMENT TFT ELEMENT FOR SERIES 85.00 war?ory EXTENSION CABLE ASSEMBLY 60.00 
MELA AND. SE4OB (ONE TS w972°° EXTENSION CABLE ASSEMBLY bO.00 

3058 POUERONETER CALLERARSS e7s-00 wb?-2°° EXTENSION CABLE ASSEMBLY 60-00 
YOLA THERMISTOR DISC ASSEMBLY. 10 Mu 25-00 5 ee Aemeiee caccctneecng oe 
408A BARRETTER ELEMENTs 2 fil chile w4?2-2°° EXTENSION CABLE ASSEMBLY bO-00 | 
OSA BARRETTER ELEMENT, 10 Mu 25.00 

9al RECHARGEABLE BATTERY PACK FOR 4bOB 125.00 
ayzoce WAVEGUIDE TFT POWER HEAD, 10 MW. 2b-5-40 GHZ 425-00 

981-1 RECHARGEABLE BATTERY PACK FOR 476 {CONSULT FACTORY} 
Ky20¢° WAVEGUIDE TFT POWER HEAD, 10 MU. 18-2b-5 GHZ 425.00 ‘ 

983-1 RACK ADAPTER 4yo.00 
N4zOC? COAXIAL TFT POWER HEAD, 10 MU. 0-02-12-4 GHZ 250.00 : 

n424oA COAXIAL TFT POWER HEAD, 10 MW. 0-01-18 GHZ 300-00 
uyzoce WAVEGUIDE TFT POWER HEAD, 10 MU. 12-4-18 GHZ 350.00 

n424oA COAXIAL TFT POWER HEAD, 10 MU, 0-01-22 GHZ 325.00 
x420C° WAVEGUIDE TFT POWER HEAD, 10 MW, &-2-12-4 GHZ 325-00 
inate POLErICLITET. PRGERT NERY acon: MOTE Detain tee net ae N424DA COAXIAL TFT POWER READ, 10 MW, 0-01-18 GHZ 300-00 
uaaaee COLYIAURTETRCHUCMCE DET Mun OP bicde aiene ajetae P4Y24DA COAXIAL TFT POWER HEAD, 10 MU, 0-01-18 GHZ 375.00 
yaoue COAXEATEAFUPCUCR NCAR CSCO TATE EEe LomEne Pee AY24OC WAVEGUIDE TFT POWER HEAD, 10 MU. 2b-S-40-0 GHZ 475-00 
N42SA INTEGRATED THERMOELECTRIC POWER MONITOR, 10 MU 300-00 pe a Se Green bet SREP BEADS: 30) ABs DE Och: 3) Ne eee 
N42BA INTEGRATED THERMOELECTRIC POWER MONITOR, 100 MW 300-00 u4¥24oC WAVEGUIDE TFT POWER HEAD, 10 MU. 12-4-18 GHZ 350-00 
N427A INTEGRATED THERMOELECTRIC POWER MONITOR, 1 MW 300-00 X4240C WAVEGUIDE TFT POWER HEAD, 10 Mls 8-2-12-4 GHZ 325-00 
ny4yoae COAXIAL TFT POWER HEAD, 10 MU, 0-01-18 GHZ 300-00 ny24yLAa COAXIAL TFT POWER HEAD, 100 Muy 0-01-18 GHZ 300-00 
n4yoae COAXIAL TFT POWER HEAD, 10 MU, 0-01-22 GHZ 325.00 nu24La COAXIAL TFT POWER HEAD, 100 MU, 0-01-22 GHZ 325.00 
N44DA® COAXIAL TFT POWER HEAD, 10 MU, 0-01-18 GHZ 300-00 N424DA COAXIAL TFT POWER HEAD, 100 MW. 0-01-18 GHZ 300-00 
P4YYyOA? COAXIAL TFT POWER HEAD, LO MU. 0-01-18 GHZ 375.00 PY2ULA COAXIAL TFT POWER HEAD, 100 NU. 0-01-18 GHZ 375.00 


“FURNISHED WITH S FOOT CABLE- FOR SPECIAL LENGTHS, ADD #25 PLUS CABLE 
COST, AS SHOWN BELOW: 

°°FURNISHED WITH & FOOT CABLE. FOR SPECIAL LENGTHS. ADD COST AS SHOWN 
BELOW: 


SPECIAL CABLE LENGTHS FOR POWER HEADS AND EXTENSION CABLE ASSEMELIES 


LESS THAN 2S FEET ADDITIONAL $1/FT 
25-SO FEET ADDITIONAL -60/FT 
S1-100 FEET ADDITIONAL -bO/FT 
100- FEET ADDITIONAL -SO/FT 
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PIN Diode 


Control Devices 


MODEL DESCRIPTION UNIT PRICE MODEL DESCRIPTION UNIT PRICE 
{$} {#} 
DM1L&LBH ABSORPTIVE HIGH SPEED SPST SWITCH, 35 DB 410.00 325-120-b. PROGRAMMABLE STEP ATTENUATOR, 120 DB IN 1480.00 
SEE OPTIONS: 7, 9, 10, 20, 30, 31 325L-120-b & DB STEPS 
LM1&bB ABSORPTIVE ATTENUATOR, 4S DB 270-00 325-120-10, PROGRAMMABLE STEP ATTENUATOR, 120 DB IN 1635.00 
SEE OPTIONS: 4, 7, 10, 33, 35 32SL-120-10 10 DB STEPS 
ML4bB ABSORPTIVE ATTENUATOR, 4S DB 270-00 DM&L2A INTEGRATED SPST SWITCH, 4O DB 200-00 
SEE OPTIONS: 4, ?, 10,5 33, 35 SEE OPTIONS: 7, 9, 10, 20, 30 
DN1L&5H ABSORPTIVE HIGH SPEED SPST SWITCH. bS DB 720-00 DM&b2AH INTEGRATED SPST SWITCH, 4O DB 200.00 
SEE OPTIONS: 7, 9, 320. 20, 30, 31 SEE OPTIONS: 7, 9, 10, 20, 25, 30 
LM189 ABSORPTIVE ATTENUATOR, bS DB 490-00 FM&b2A INTEGRATED SPST SWITCH, 4O DB 200-00 
SEE OPTIONS: 4, ?, 10, 33, 35 SEE OPTIONS: ?, 9, 10 
M189 ABSORPTIVE ATTENUATOR, LS DB 490.00 FM&b2AH INTEGRATED SPST SWITCH, 4O DB 200-00 
SEE OPTIONS: 4, ?, 10, 33, 35 SEE OPTIONS: ?, 4, 10, 25 
DM150H ABSORPTIVE HIGH SPEED SPST SWITCH. 4S DB 410.00 M&LCA SPST SWITCH. 4O DB 125.00 
SEE OPTIONS: 7, 94, 10, 20, 30, 31 SEE OPTIONS: 3, 4, ?, 10, 33 
LM1s0 ABSORPTIVE ATTENUATOR, 35 DB 270.00 M&b2AH SPST SWITCH, 40 DB 125.00 
SEE OPTIONS: 4, 7, 10, 33, 35 SEE OPTIONS: 3, 4, 7, 10, 25, 33 
M190 ABSORPTIVE ATTENUATOR, 35 DB 270-00 DMN&L3 INTEGRATED SPST SWITCH, bO DB 220-00 
SEE OPTIONS: 4, ?, 10, 33, 35 SEE OPTIONS: ?, 9, 10, 20, 30 
311 LOGARITHMIC DRIVER FOR M18bLB., LM18bB, A190 145.00 DM&b3H INTEGRATED SPST SWITCH. LO DB 220-00 
AND LM190 {1 EACH}, AND M189 AND LM189 {2 EACH} SEE OPTIONS: 7, 9, 10, 20, 25, 30 
312A ON-OFF SWITCH DRIVER FOR M1L4LB, LML4bB, 75.00 FMab3 INTEGRATED SPST SWITCH, bO DB 220-00 
AND LML90 {1 EACH}, AND M189 AND LM189 {2 EACH} SEE OPTIONS: ?, 9, 10 
3L4A DRIVER FOR SWITCHES AS FOLLOWS: 55.00 FM&b3H INTEGRATED SPST SWITCH, LO DB 220.00 
SEE OPTIONS: ?, 9, 10,5 25 
UNIT QTY REQUIRED 
MN&b3 SPST SWITCH, LO DB 145.00 
M&b2A. M&beAH 1 SEE OPTIONS: 3, 4. ?5 10, 33 
M&b3, M&b3H 1 
M664. MBb4H 1 M&b3H SPST SWITCH, &O DB 145.00 
ma?70 2 SEE OPTIONS: 3, 4, 75 10, 25, 33 
m&?S 3 
m&?1 4 DM&b4Y INTEGRATED SPST SWITCH, 40 DB 240.00 
N73 s SEE OPTIONS: 7. 94. 10, 20, 30 
325-10-1, PROGRAMMABLE STEP ATTENUATOR, 10 DB IN 640-00 
aot S03, 1 DB STEPS DM&bL4H INTEGRATED SPST SWITCH. 40 DB 240.00 
SEE OPTIONS: ?, 9. 10, 20, 25, 30 
32S-20-1, PROGRAMMABLE STEP ATTENUATOR, 20 DB IN 925-00 
S26 -20=1 1 DB STEPS FM&b4 INTEGRATED SPST SWITCH, 80 DB 240.00 
SEE OPTIONS: 7, 9, 10 
-20- PROGRAMMABLE STEP ATTENUATOR, 20 DB IN 640.00 
>a 2 DB STEPS ‘ FMA&b4H INTEGRATED SPST SWITCH, 40 DB 240.00 
SEE OPTIONS: ?, 9, 10, 25 
325-30-1, PROGRAMMABLE STEP ATTENUATOR, 30 DB IN 1170.00 
Joce=30=1 1 DB STEPS Mab4y SPST SWITCH, 4&0 DB 165.00 
SEE OPTIONS: 3, 4, ?, 10, 33 
325-30-10, PROGRAMMABLE STEP ATTENUATOR, 30 DB IN 640.00 
325L-30-10 10 DB STEPS M&b 4H SPST SWITCH, 4&0 DB 165.00 
SEE OPTIONS: 3,5 4, ?, 10, 25, 33 
325-40-1, PROGRAMMABLE STEP ATTENUATOR, 4O DB IN 1145.00 
32S5L=40-1 1 DB STEPS DN&?0 INTEGRATED SPeT SWITCH. O-2-18 GHZ 460-00 
SEE OPTIONS: 4, 7, 20, 22 
32S-40-e, PROGRAMMABLE STEP ATTENUATOR, 4O DB IN 1145.00 
325L-40-2 2 DB STEPS ADM&?70 INTEGRATED SP2T SWITCH, O-2-1e-4 GHZ 445.00 
SEE OPTIONS: 4, ?, 20, ee 
325-40-10, PROGRAMMABLE STEP ATTENUATOR, 4O DB IN 900-00 
325L-40-10 10 DB STEPS Fna?70 INTEGRATED SP2T SWITCH, O-2-18 GHZ 440.00 
SEE OPTIONS: 7, 35 
32S-b0-1, PROGRAMMABLE STEP ATTENUATOR, bO DB IN 1390-00 
325L-b0-1 1 DB STEPS . AFN&?0 INTEGRATED SP2T SWITCH, O.2-1e-4 GHZ 425.00 
SEE OPTIONS: 4, 7, 20, e2 
32S-bO-b PROGRAMMABLE STEP ATTENUATOR, 60 DB IN 900.00 
325L-bO-L & DB STEPS 5 na70 SP2T SWITCH, O-2-18 GHZ 325.00 
SEE OPTIONS: 3, 4, ?,5 33, 35 
-bO- PROGRAMMABLE STEP ATTENUATOR, bO DB IN 900-00 
ays 10 DB oneee 2 f AmM&?0 SP2T SWITCH,.0-2-12-4 GHZ 310-00 
SEE OPTIONS: 3, 4, 7, 33, 35 
-80-1; RAMM TEP ATTENUATOR, &0 DB IN 1660-00 
ats ne ins te . Br Tk : DMN&?71 INTEGRATED SP4T SWITCH, O-2-18 GHZ 750-00 
SEE OPTIONS: 4, ?4 9, 20 
-60- RAMMABL TEP ATTENUATOR, &0 DB IN 1415.00 
Bacicase= Ae Brant SOATE . ADMA?1 INTEGRATED SP4T SWITCH, O-.2-12-4 GHZ 725.00 
SEE OPTIONS: 4, ?5 494, 20 
325-100-2, PROGRAMMABLE STEP ATTENUATOR, 100 DB IN 1440-00 
325L-100-2 2 DB STEPS 
155 Marine St., Farmingdale, L.I., N.Y. 11735 Tel. 516-694-3600 TWX 510-224-6406 
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PIN Diode 
Control Devices 


MODEL DESCRIPTION UNIT PRICE MODEL DESCRIPTION UNIT PRICE 
{#} {¢} 

FMa?L INTEGRATED SP4T SWITCH, O-2-18 GHZ 695.00 9113 MINIATURE SPST SWITCH, LO DB. 2-18 GHZ 345.00 
SEE OPTIONS: 7,35 SEE OPTIONS: 3, 4, ?, 10, 33 

AFM&?71 INTEGRATED SP4T SWITCH, O-.2-12-4 GHZ 670-00 F9113 INTEGRATED MINIATURE SPST SWITCH, LO DB, 210.00 
SEE OPTIONS: ?, 35 2-18 GHZ SEE OPTIONS: 7, 9, 10, 33 

na?) SP4T SWITCH, O-2-18 GHZ $00.00 9114 MINIATURE SPST SWITCH, 80 DB. 2-18 GHZ 165-00 
SEE OPTIONS: 3, 4, ?, 33, 35 SEE OPTIONS: 3, 4, ?, 30, 33 

AM&?1 SP4T SWITCH, O-.2-12-4 GHZ 475.00 F9314 INTEGRATED MINIATURE SPST SWITCH, 80 DB, 230.00 
SEE OPTIONS: 3, 4, ?, 33, 35 2-18 GHZ SEE OPTIONS: ?. 49, 30, 33 

FM&?3 INTEGRATED SPST SWITCH, O-2-18 GHZ 665.00 §1e0° MINIATURE SP2T SWITCH, 2018 GHZ 3295-00 
SEE OPTIONS: 7, 35 SEE OPTIONS: 3, 4, ?5 33 

AFN&?73 INTEGRATED SPST SWITCH, O-2-12-4 GHZ 640.00 F91e0° INTEGRATED MINIATURE SP2T SWITCH, 2-18 GHZ 275.00 
SEE OPTIONS: 7, 35 SEE OPTIONS: 35 4. ?5 9, 275 33 

m&?3 SPST SWITCH, O-2-18 GHZ b25.00 Fle’ INTEGRATED MINIATURE SP2T SWITCH, 2-18 GHZ 275.00 
SEE OPTIONS: 3, 4, 7, 33, 35 SEE OPTIONS: 3, 4, ?, 9, 2?, 33 

AM&?3 SPST SWITCH, O-2-12-4 GHZ b00.00 9130" MINIATURE SP3T SWITCH, 2-18 GHZ 250.00 
SEE OPTIONS: 3, 4, 7, 33, 35 SEE OPTIONS: 3, 4, ?, 33 

FmMa?S INTEGRATED SP3T SWITCH, O-2-18 GHZ £00.00 F930" INTEGRATED MINIATURE SP3T SWITCH, 2-18 GHZ 370-00 
SEE OPTIONS: 7, 35 SEE OPTIONS: 3, 4, 75 9, 33 

AFM&?S INTEGRATED SP3T SWITCH, O-2-12-4 GHZ $75.00 9140" MINIATURE SP4T SWITCH, 2-18 GHZ 325.00 
SEE OPTIONS: 7, 35 SEE OPTIONS: 3, 4, ?, 33 

M&?S SP3T SWITCH, 0-2-1484 GHZ 425.00 F9140° INTEGRATED MINIATURE SP4T SWITCH, 2-38 GHZ 450.00 
SEE OPTIONS: 3, 4, 7, 33, 35 SEE OPTIONS: 3, 4, ?5 4, 33 

AMA?S SP3T SWITCH, O-2-12-4 GHZ 405.00 9150° MINIATURE SPST SWITCH, 2-18 GHZ 375.00 
SEE OPTIONS: 3. 4, 7, 33, 35 SEE OPTIONS: 3, 4, ?, 33 

4951 ABSORPTIVE MODULATOR, L BAND 250.00 F91so° INTEGRATED MINIATURE SPST SWITCH, 2-18 GHZ $35.00 
SEE OPTIONS: 3, 7, 10, b4 SEE OPTIONS: 3, 4, ?, 4, 33 ; 

D19S1 INTEGRATED ABSORPTIVE MODULATOR, L BAND 425.00 91b0" MINIATURE SPELT SWITCH, 2-18 GHZ 4es.00 
SEE OPTIONS: 7, 10, b1, b2 SEE OPTIONS: 3, 4, ?, 33 

3952 ABSORPTIVE MODULATOR, S BAND 250.00 FS1b0° INTEGRATED MINIATURE SPELT SWITCH, 2-38 GHZ 615.00 
SEE OPTIONS: 3, ?, 10, bY SEE OPTIONS: 3,5 4, 75 9, 33 

D19Se INTEGRATED ABSORPTIVE MODULATOR, S BAND 425.00 9214 MINIATURE SPST SWITCH, 80 DB. O-2-4.0 GHZ 4bS-00 
SEE OPTIONS: 7, 10, b1, b2 SEE OPTIONS: 3, 4, ?,5 10, 33 

3954 ABSORPTIVE MODULATOR, C BAND 250.00 Faen4 INTEGRATED MINIATURE SPST SWITCH. 80 DB, 230-00 
SEE OPTIONS: 3, 7, 10. bY O.2-4.0 GHZ SEE OPTIONS: 7, 9, 10, 33 

DL9S4 INTEGRATED ABSORPTIVE MODULATOR, C BAND 4eS.00' 9§ee0°" MINIATURE SP2T SWITCH, O.2-4.0 GHZ 3495-00 
SEE OPTIONS: 7, 10, 6&1, b2 SEE OPTIONS: 3, 4, ?, 33 

3958 ABSORPTIVE MODULATOR, X-U BAND 250.00 F§ee0" INTEGRATED MINIATURE SP2T SWITCH, 0-2-4.0 GHZ 275-00 
SEE OPTIONS: 3, 7, 10, bY SEE OPTIONS: 35 4, 75 9, 27, 33 

DL9S8 INTEGRATED ABSORPTIVE MODULATOR, X-U BAND 425.00 Faeel’ INTEGRATED MINIATURE SP2T SWITCH, O-2-4.0 GHZ 275.00 
SEE OPTIONS: 7, 10, b1, b2 SEE OPTIONS: 3, 4, ?4 94, 2?5 33 

&92e HIGH SPEED SPeT SWITCH, S BAND 385.00 9230" MINIATURE SP3T SWITCH, 0.2-4.0 GHZ 250.00 
SEE OPTIONS: 7A, 7B, bY SEE OPTIONS: 3, 4, ?, 33 

FaSee INTEGRATED HIGH SPEED SP2T SWITCH, S BAND 235.00 F9230° INTEGRATED MINIATURE SP3T SWITCH, O-2-4.0 GHZ 370.00 
SEE OPTIONS: 7A, 7B, 9, 275 bY SEE OPTIONS: 3, 4, ?, 9, 33 

6924 HIGH SPEED SP2T SWITCH, C BAND 385.00 9e40°" MINIATURE SP4YT SWITCH, O-.2-4.0 GHZ 325.00 
SEE OPTIONS: 7A, 7B, 64 SEE OPTIONS: 3, 4, 7, 33 

Fade4 INTEGRATED HIGH SPEED SP2T SWITCH, C BAND 235.00 Fse40" INTEGRATED MINIATURE SPYT SWITCH, O-2-4.0 GHZ 450.00 
SEE OPTIONS: 7A, 7B. 4, 27, bY SEE OPTIONS: 3, 4, 7, 9, 33 

6928 HIGH SPEED SP2T SWITCH, X-U BAND 345.00 §2s50° MINIATURE SPST SWITCH, 0-2-4.0 GHZ 375.00 
SEE OPTIONS: 7A, 7B, bY SEE OPTIONS: 3, 4, 7, 33 

Fa928 INTEGRATED HIGH SPEED SP2T SWITCH, X-U BAND 235-00 F9eso° INTEGRATED MINIATURE SPST SWITCH, O-2-4.0 GHZ 535-00 
SEE OPTIONS: 7A, 7B, 9, 27, bY SEE OPTIONS: 3,5 4, ?5 495 33 

9132 NINIATURE SPST SWITCH, 4S DB, 2-18 GHZ 325.00 920° MINIATURE SPELT SWITCH, O-2-4.0 GHZ 425.00 
SEE OPTIONS: 3, 4, 7, 10, 33 SEE OPTIONS: 3, 4. 7, 33 

F9lle INTEGRATED MINIATURE SPST SWITCH, 4S DB, 190-00 FSeb0° INTEGRATED MINIATURE SPLT SWITCH, O-2-4.0 GHZ 615-00 
2-18 GHZ SEE OPTIONS: 7, 9. 10, 33 SEE OPTIONS: 3, 4, ?5 95 33 


FOR TERMINATED VERSIONS, ADD SUFFIX °T®. SURCHARGE - @20/0UTPUT PORT 
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OPTIONS 
DESCRIPTION UNIT PRICE 
{¢} 
SMA FEMALE BIAS CONNECTOR{S} 
{FOR SWITCHES ONLY} 
SPST 5.00 
SPe2T 10.00 
SP3T 15.00 
SPUT 20.00 
SPST 25.00 
SPLT 30.00 
SOLDER TYPE BIAS TERMINAL{S} N/C 
SMA MALE RF CONNECTORS} 
{FOR SWITCHES AND ATTENUATORS} 
SPST 35.00 
SP2T 20.00 
SP3T 25.00 
SPUT 30.00 
SPST 35.00 
SPLT 40.00 
SMA MALE {COMMON}, TWO SMA FEMALE {OUTPUT} 10.00 
RF CONNECTORS 
SMA FEMALE {COMMON}. TWO SMA MALE {OUTPUT} 15.00 
RF CONNECTORS 
INVERSE LOGIC N/C 
ONE SMA MALE. ONE SMA FEMALE 10.00 
RF CONNECTORS 
TWO-UNIT LOAD TTL CONTROL INPUT IMPEDANCE N/C 
INDIVIDUAL PORT CONTROL 25.00 
20 NSEC. O.3-28 GHZ DESIGN N/C 
ONE PORT TOGGLE N/C 
SOLDER-TYPE CONTROL TERMINAL N/C 
HIGH ISOLATION {REFLECTIVE} DESIGN N/C 
EMI FILTER BIAS/LGC TERMINALS 
ML8bB, LM18bB 20.00 
mLa9, LN1a89 40.00 
m290, LN190 20.00 
M&b2A, M&bL2AH 15.00 
M&b3, M&b3H 15.00 
M&L4, NA&L4H 15.00 
m&70, AMa70 20.00 
MA71, ANA? 4o.00 
mM&?3,. Ana?73 50.00 
MB7S. ANa?S 30-00 
94112, 9113 15.00 
9114, 9214 15.00 
F9l12, F9113 15.00 
FOLLY, F92L4 15.00 
9120, 9220 20.00 
9130, 9230 30.00 
F9120, F9220, F921, F922) 20-00 
F9130, F9230 30.00 
F9140, F9240 40.00 
F150, F9250 50.00 
F91L0, F92b0 bO.00 
HIGH TEMPERATURE DESIGN {+110 DEG C} 
FM&70. AFM&70 10.00 
FNA?71, AFM&72 20.00 
FM&73. AFM&73 25.00 
FN875, AFM&7S 15.00 
HIGH TEMPERATURE DESIGN {+125 DEG C} 
MNLALB. LM18bB 35.00 
n1as, LN1a89 30.00 
m190, Ln190 15.00 
M870, AN&?0 10.00 
MB?71,. AN&?1 20.00 
m&?3, AN&?3 25.00 
M875, AMN&75 15.00 
20 DB/VOLT TRANSFER FUNCTION WITH N/C 
0 TO #3V CONTROL INPUT SIGNAL 
+15 VOLTS OPERATION 10.00 
SNC BIAS/CONTROL CONNECTOR 15.00 


PIN Diode 


Control Devices 
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RAHAM™ 
Eee Radiation Hazard Meters 


MODEL DESCRIPTION UNIT PRICE 
{$s} 
1 RADIATION HAZARD METER, O-3-18 GHZ 475.00 
e RADIATION HAZARD METER, O-O1-3 GHZ 2?S.00 
3 RADIATION HAZARD METER, ISOTROPIC, O-3-18 GHZ 750-00 
le RADIATION HAZARD METER, 0-01-14 GHZ besS-00 
41 PROBE, O-3-18 GHZ 350.00 
&e PROBE, O-01-3 GHZ 150.00 
43 PROBE, ISOTROPIC, O-3-18 GHZ b25.00 
4O1LA POWER DENSITY METER 125.00 
b 


GENERAL MICROWAVE CORPORATION 


155 Marine St., Farmingdale, L.I., N.Y. 11735 © Tel. 516-694-3600 TWX 510-224-6406 


Prices subject to change without notice. Litho in U.S.A. 


Solid State 
Microwave Signal Sources G3 


MODEL DESCRIPTION UNIT PRICE 
{$} 
$20 SIGNAL SOURCE, 0-4 TO 1-2 GHZ 1750-00 
Sel SIGNAL SOURCE, 0-85 TO 2-15 GHZ 1750-00 
See SIGNAL SOURCE, 2-0 TO 4-0 GHZ 2300-00 
S23 SIGNAL SOURCE, 4-0 TO &-0 GHZ 2300-00 
so3—u SIGNAL SOURCE, 4-S TO &-S GHZ 2300-00 
Lyedtt SIGNAL SOURCE, 8-0 TO le-S GHZ 2300-00 
Se SIGNAL SOURCE, 1le-O TO 14-0 GHZ 2500-00 


SOLID-STATE COAXIAL NOISE SOURCES 


NS1LO-1 NOISE GENERATOR, O-O1 TO 1-S GHZ, 30 DB ENR 645.00 
MS10-1P NOISE GENERATOR, O-O1 TO 1-S GHZ, 15 DB ENR 760-00 
NS10-1P 

NS10-e NOISE GENERATOR, 1-0 TO 2-0 GHZ, 30 DB ENR be0-00 
NS10-e 

MS10-eP NOISE GENERATOR, 1-0 TO 2-0 GHZ, 1S DB ENR 760-00 
NS10-eP 

NS10-3 NOISE GENERATOR, 2-0 TO 4-0 GHZ, 30 DB ENR beO-00 
NS10-3 

MS10-3P NOISE GENERATOR, 2-0 TO 4-0 GHZ, 15 DB ENR 760-00 
NS10-3P 

MS10-4 NOISE GENERATOR, 4-0 TO &-0 GHZ, 30 DB ENR 620-00 
NS10-4 

MS10-4P NOISE GENERATOR, 4-0 TO &-0 GHZ, 15 DB ENR 760-00 
NS10-4P 

MS10-S NOISE GENERATOR, 8-0 TO 12-4 GHZ, 30 DB ENR beO0-00 
NS1O-S 

MS1O-SP NOISE GENERATOR, 8-0 TO 12-4 GHZ, 15 DB ENR 760-00 
NS10-S5P 

MS10-bP NOISE GENERATOR, 1-0 TO 1le-4 GHZ, 15 DB ENR 1295.00 
NS1LO-bP 

MS10-? NOISE GENERATOR, 12-4 TO 18-0 GHZ, 30 DB ENR 705-00 
MS10-?P NOISE GENERATOR, 12-4 TO 18-0 GHZ, 15 DB ENR 760-00 

. 
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MODEL NO. 


DM186BH 
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FM862A 
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DESCRIPTION 
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Signal Source 
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Switch 

Switch 
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FM863H 
M863 
M863H 
DM864 
DM864H 
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Switch 
Switch 
Switch 
Switch 
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Switch 
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Switch 
Switch 
Switch 
Switch 
Switch 
Switch 
Switch 
Switch 
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Junction Box 
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Cable 
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Power Measuring 
Equipment 


In 1964, General Microwave achieved a breakthrough in the field of power 
measuring equipment when it developed the thermoelectric technique of rf and 
microwave power measurement. This technique employs tft® (thin-film thermo- 
electric) power heads, which produce dc output voltages directly proportional 
to the absorbed power. 

Since then, power measuring products designed and produced by GMC have 
become the standard of performance, user convenience and best-buy value— 
service-proved in a wide range of military, industrial and commercial applications. 


55dB dynamic range. Analog readout, 

internal calibrator, automatic zero-set, 
built-in calibration factor compensator, 
DVM/recorder output. 


SELECTION GUIDE 


POWER METER 
Model 476 


45 dB dynamic range. Analog readout, 
direct-reading, automatic scale selection, 
DVM/recorder output. 


POWER METER 
Model 460B 


50 dB dynamic range. Digital readout in 
dBm or watts, automatic range and scale 
selection, automatic zero-set, remotely 
programmable, over and under-range 
indicators, tuning meter, analog and 
digital outputs, DVM/recorder output. 


POWER METER 
Model 471 


40 dB dynamic range. Chopper-stabilized 
dc amplifier (no readout meter) for 
systems applications. 


POWER METER AMPLIFIER 
Model 468 


Up to 100 mW. Waveguide and miniature 
coaxial types (with SMA, N or APC-7 
input connectors). 


POWER HEADS © 
Series 4200 


Up to 3W. Waveguide, coaxial and 
miniature coaxial types (with SMA, N or 
APC-7 input connectors). Includes self- 
contained efficiency compensator. 


POWER HEADS ® 
Series 44A and 420 


Up to 100 mW. Includes tft power sensor 
HaHa sles een N427A and dc amplifier in single compact pack- 
Siiebls z g age, for local or remote power monitoring. 


Junction Boxes, Calibrator, Tool Kit, Rack 
ACCESSORIES Adapter, Special Cables, Battery Packs. 18-20 


For use with Model 476 Power Meter. 
For use with Models 460B and 471 Power Meters and Model! 468 Amplifier. 
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, : Thermoelectric Power Meter 


e 0.01 to 40 GHz frequency range 

e 30 nanowatts to 100 mW power range 

e +1% of full scale accuracy 

e <1.5% noise and drift 

e Internal calibrator 

e Automatic zero set 

e Built-in calibration factor compensator 
e Optional rechargeable battery pack 


Model 476 


\ 
GENERAL®| MQ 


MICROWAVE | 


The Model 476 is a third-generation equipment, employing the service-proved 
thermoelectric technique of rf and microwave power measurement pioneered 
by General Microwave more than a decade ago. 

This model incorporates a number of features that enhance accuracy, 
dynamic range and convenience of operation. Prominent among these is a 
self-calibration capability employing a highly stable 10 kHz oscillator which 
assures that the power meter gain is matched to the sensitivity of the power 
head in use. Calibration of the power meter-power head assemblage is 
conveniently checked and adjusted at the meter’s front panel without 
disconnecting the power head from the rf system under measurement. This is 
particularly useful in applications where the power head is remote from the 
power meter, or in systems where access to the power head is inconvenient. 

Another feature of the Model 476 is automatic zero set which can be 
activated on any range by means of a front panel push-button. In addition, the 
unit provides automatic scale indication when changing from power heads of 
one dynamic range to another. 

The Model 476 is packaged in the third-rack configuration convenient for 
bench use or rack mounting. For portable and field applications, an optional 
rechargeable battery pack is available. 


tft® Power Heads 

The Model 476 is designed to operate with the Series 4200 coaxial and 
waveguide power heads. The power range of the meter is dependent on the 
power head used, as follows: 


MODEL 476 
POWER RANGE 


From 
30nW (—45dBm) 
300 nW (—35 dBm) 


POWER HEAD MODEL 


M4240A, N4240A, P4240A (coaxial) 
X4240C, U4240C, K4240C, A4240C(waveguide) 


M4241A, N4241A,P4241A (coaxial) 


10 mW (+10dBm) 
100 mW(+ 20dBm 


For complete description of these power heads, see pages 6-7. 


Specifications, Model 476 


MisthuiMmentelyPG «......6--- occ me Thermoelectric power meter, for use with General Microwave 
Series 4200 coaxial and waveguide power heads. 

VC TMIR ATIC Ct isles crus Ges © Susi ores, ton From 30nW to 100mW (—45dBm to + 20dBm). Twelve full-scale readings: 
0.3, 1, 3, 10, 30 and 100uW; 0.3, 1, 3, 10, 30 and 100 mW. 

PMC INACY MEE stre 2 cc ct es cus ce eee ss +1% of full scale on all ranges, from 0°C to +55°C. 

ROTO oe eee es ne wes Less than 1.5% peak on most sensitive range; proportionately less on less sensitive ranges. 

BE AMOR AUOE 5 ces oar ns wre vino ses Self contained 10kHz oscillator. (Accuracy +0.3% @ 25°C) 

Savio, SUM "3 1:4 oeete conn een eee Automatic on all ranges, operated by front-panel button. 

RSI SAN Cpe gee cycigs Shes orvie sheyew's “eign Provides ground closure at rear connector in auto-zero and calibration modes. 

BGAHOPSPICCUION cis. cree bile aks cea a Automatic indicator corresponding to power head in use. 

Power Head Calibration 

BactorcCompensaton .,2..-. 6 4. - Continuously variable front-panel control; range is 86 to 100%. 

Response Time (Time Constant) .... Less than 0.5 second for seven upper ranges; 
less than 1.5 seconds for three most sensitive ranges. 

PuNingaecorder Outputry. so... 0... Rear mounted connector provides output proportional to indicated power with 
—1.0 volt corresponding to full scale; minimum load resistance of 1000 ohms. 

PATOUEOW Olin cele cis ce parsioodent sate) ei ey'oue 115/230V +10%, 50-1000 Hz, 5 watts. 

HAStieGONNeCtON =. .cce scm aes ote Front panel mounted. (Optional rear panel location). 

SEMEE" ee Oe ae ate, chte ke as he 42" mirror scales, taut-band suspension. 

BIGONSIONS sito ce eo eee ee 6.1"H x 5.1”W x 11”D (155 x 130 x 279mm). 

Approximate Weight .............. 7 Ibs. (3,2kg.). 


ACCESSORIES AVAILABLE: See page 20. 
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tft Power Heads, Miniature 


— Coaxial and Waveguide 


° 0.01 to 40 GHz frequency range 
° Type SMA, N, or APC-7 coaxial connectors 
e Field-replaceable elements 
e Up to 300% overload protection 
e Individually calibrated 
against NBS-certified standards 
e Can be operated at distances up to 
several hundred feet from the power meter 


Series 4200 


(For use with Model 476 Power Meter) 


P4240A X4240C 


Series 4200 tft Power Heads employ the well-established thermoelectric 
technique of rf and microwave power measurement pioneered by General 
Microwave more than a decade ago. Designed for use with the Model 476 
power meter, the Series 4200 includes four waveguide models with a power 
range of 10mW full scale, plus six coaxial units in two power ranges (10 and 
100mW). The coaxial units are available with type SMA, N or APC-7 input 
connectors. 

The power head design uses thin-film metallic loads to absorb incident rf 
power. By constructing the rf load as a bi-metallic element, vacuum-deposited 
on athin dielectric substrate, pairs of thermoelectric junctions are created. 

Half of the junctions are thermally ‘‘sinked”’ to the transmission line conductors, 
while the others are located within the air space between. These latter junctions 
constitute almost the entire calorimetric mass, enabling high sensitivity and 
fast response time. 

The absorption of rf power by the load creates a temperature difference 
between the hot and cold junctions that gives rise to a thermoelectric emf. By 
keeping this temperature differential small, the load acts as a true square-law 
(rms) device, producing a dc output voltage directly proportional to the 
absorbed power. 

Since the element within the power head responds only to the rms value of 
the input power, it is completely insensitive to waveshape. Pulsed, amplitude- 
modulated and cw signals are measured with equal accuracy. Overload input 
levels up to 300% of the maximum rated power are safely handled. Long term 
Stability is insured by stringent inspection and aging procedures. In the event 
that replacement of the element becomes necessary, it can be readily 
performed at the user's facilities. 

All units are individually calibrated against NBS-certified standards for 
calibration factor vs. frequency. Compensation for calibration factor is 
accomplished by means of a calibrated control located on the front panel of the 
Model 476 power meter. The power heads are normally supplied with a five-foot 
umbilical cable. Special length cables or General Microwave extension cables 
(see page 20) can be provided where greater separation between the power 
head and power meter is required. The power head and meter will operate 
satisfactorily even when separated from each other by hundreds of feet. 


*Patent No. 3,384,819 


Specifications, Series 4200 


COAXIAL TYPES WAVEGUIDE TYPES 


MODEL NO. 

M4240A | N4240A | P4240A | M4241A | N4241A | P4241A | X4240C | U4240C | K4240C | A4240C 
Input Connector Type SMA-Male | N-Male | APC-7 | SMA-Male} N-Male | APC-7 | UG-39/U | UG-419/U |UG-595/U | UG-599/U 
Transmission Line Coaxial Coaxial RG-52/U | RG-91/U | RG-53/U | RG-96/U 


Frequency Range (GHz) |0.01-22©] 0.01-18 0.01-22@] 0.01-18 | 0.01-18 | 8.2-12.4 | 12.4-18.0 |18.0-26.5 | 26.5-40.0 
Maximum Average Power 10 mW (+10dBm) 100 mW (+20dBm) 10mW (+10dBm) 


Overload Rating @ 300% 200% 
Max. Pulse Energy 
at + 25°C (W-usec) 5 30 5 
Max. Pulse Power 
at +25°C (W) 1 15 1 
Max. Pulse Duration © 
5 2 5 5 


at + 25°C (usec) 


Field-Replaceable 
Elements TL-X0-A | TL-UO-A | TL-KO-A | TL-AO-A 


Element Temperature 
Sensitivity 0.1% /°C 


Diameter 


Length 


Weight, approx. 


@ For Models M4240A and M4241A, the upper frequency limit on standard units is 18 GHz; operation to 22 GHz is available on special order. 
@ While the heads will take overloads for short periods of time, extended periods of operation at overload levels may result in 
permanent change in the element characteristics or even burnout. Maximum care should be exercised to avoid such an occurrence. 
@ Except in the range from .010 to .015 GHz where VSWR may rise to 1.5, and from 10 GHz to upper limit where VSWR may rise to 1.6. 
@® Maximum, excluding rf connector, cable and multi-pin connector. 
© Maximum, including rf connector but excluding cable and multi-pin connector. 
© At maximum pulse power. 
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Power Measuring Equipment 


e 30 nanowatts to 3 watts direct-reading 
e 0.01 to 40 GHz frequency range 

e +1% of full scale accuracy 

® <+1% peak-to-peak noise and drift 

e Automatic scale selection 

e DVM/recorder output 

® Optional rechargeable battery pack 


He 


Thermoelectric Power Meter 
Model 460B 


rw 
¢imj 2 
mw] 3 
dite) os 
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mw 
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The Model 460B, in conjunction with Series 420 and Series 44A tft power 
heads, measures modulated, pulsed and cw signals over a wide frequency and 
power range. The power meter has a full 45dBm power scale range for 
direct-reading power measurements from 30 nanowatts to 3 watts over a 
frequency range from 0.01 to 40 GHz, dependent on the power head in use— 
with an accuracy of +1% of full scale. Although fifteen different ranges in four 
overlapping scales are provided, a novel technique of automatic scale 
selection and display simplifies its operation. Only that scale corresponding to 
the sensitivity of the power head in use is activated, and only the selected 
range is illuminated. 

Short-term noise and drift is limited to less than +1% peak-to-peak on the 
most sensitive range by a unique chopper-stabilized de amplifier with high 
gain stability. 

The Model 460B is equipped with an output jack for measurement systems 
using external recorders or digital voltmeters. The voltage output is a dc 
analog of the measured rf power and is adjustable from 0 to —1 volt full scale. 
Two additional features are: a rear-panel switch which enables the operator to 
select either NORMAL or FAST amplifier response time and two paralleled 
input connectors—one on the front panel and one on the rear. 

For portable and field applications, an optional rechargeable battery pack 
is available. The Model 460B is packaged in the half-rack configuration, 
convenient for bench use or rack mounting. 


tft? Power Heads 

A full line of thin-film thermoelectric waveguide and coaxial power heads is 
available for operation with the Model 460B. The power range of the meter is 
dependent on the power head used, as follows: 


MODEL 460B 
POWER RANGE 
To 
0.03 .W (—45 dBm) | 1mW (0dBm) 


0.3uW (—35dBm) | 10mW(+10dBm) 


3.0uW (—25dBm) |100mW (+20dBm) 
0.3mW (—5dBm) |3W(+35dBm) 


For complete description of these power heads, see pages 14-15. 


POWER HEAD MODEL 
N422C (coaxial) 


N420C, M440A, N440A, P440A (coaxial) 
X420C, U420C, K420C, A420C (waveguide) 


N421D, M441A, N441A, P441A (coaxial) 
N423 (coaxial) 


Specifications, Model 460B 


NASCENT ELV DO. 96. sony <0) eleva sales ol eie Thermoelectric power meter for use with General Microwave 
Series 420 and 44A coaxial and waveguide power heads. 


Pa a UNG tn terns 6 av) eiici.so ©: 500 oud) of From 30 nanowatts to 3 watts (—45dBm to +35dBm). Fifteen different ranges in four 
overlapping power scales, with full-scale readings of 0.3, 1, 3, 10, 30, 100 and 300 n.W; 
1,3, 10, 30, 100 and 300 mW; 1 and 3W. 


ROGUeNCVeRANGe ...:.... 6 eee ee 0.01 to 40 GHz, with appropriate power heads. 

IN 5 orss y ee oe te om bs +1% of full scale on all ranges, from 0°C to + 55°C. 

INGISEEANCUOTITE cn. ssisisw mn oe ae <+0.5% peak-to-peak of full scale on the lowest ranges (<+1% peak-to-peak on high 
sensitivity scale) at constant ambient; correspondingly less on higher ranges. 

DVM/Recorder Output ............ Two outputs available: Calibrated analog output; —1V de full scale for DVM use. 
Adjustable dc output; 0 to —1V full scale for recorder use. 

SE ene NORMAL position, less than 1.5 sec.; FAST position approximately 100 msec. 

ERIPOW OL eo uw esis raise tair e's 115/230V +10%, 50-1000 Hz, 5W. 

Input Gonnectors .........0.s.+5. Two provided, one on front panel and one on rear. 

eal VOVCIiiaG oaistess ssc es cee os One-time zero set, holds for all ranges. 

NIERER hy a era Cae 412", mirror scales, taut-band suspension. 

PIMIESMSIONSSIMAX)) cere an srecins 30 0 we 6.75"H x 7.8” W x 12.58”D (171,4 x 198,1 x 319,5 mm). 

MST eee aha dycinces 355 2s > 9 Ibs. (3,35 kg.). 


ACCESSORIES AVAILABLE: See pages 18-20. 
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Power Measuring Equipment 


° Automatic range and scale selection 
° Automatic zero setting 
° Digital readout in watts and dBm 
e Remotely programmable 
© Over and under-range indicators 
° 10 nanowatts to 3 watts direct reading 
° 0.01 to 40 GHz frequency range 
° 0.5% of reading +1 count accuracy 
° <+0.3% peak-to-peak noise and drift 
° Auxiliary tuning meter 
° Analog and digital outputs, 

1-2-4-8 BCD, TTL compatible 


Auto - Log Digital 
Thermoelectric Power Meter 
Model 471 


Xs. J ESB on soFF 


= 
& Mcen 


The Model 471, in conjunction with Series 420 and Series 44A tft power heads, 
measures modulated, pulsed and cw signals at power levels from 10 nanowatts 
to 3 watts over a frequency range from 0.01 to 40 GHz, with an accuracy of 
+0.5% of reading +1 count. 

The instrument features fully automatic range and scale selection and 
zero-setting functions. In addition to the power reading (in watts or dBm), the 
front panel digital display includes automatic presentation of the measurement 
units, decimal point location, and polarity (+ or — for the dBm reading). Over- 
range and under-range indicators warn of false readouts and power overloads. 

The all-purpose Model 471 is especially suited for use with automatic and 
computerized test systems, and is remotely programmable for automatic zero 
setting and range selection in both linear and logarithmic modes of operation. 

Outputs available at the rear panel include a calibrated 0 to —1 volt analog 
signal, BCD signals operating at TTL levels, range overload and underload, 
decimal point positions, conversion complete, and hold provisions. The 
Model 471 can also be ranged manually. Indicator lights provide the full scale 
value of the selected range. The scale automatically shifts from watt to dBm 
units when the mode selector is switched from LIN to LOG. 


tft® Power Heads 

A full line of thin-film thermoelectric waveguide and coaxial power heads is 
available for operation with the Model 471. The average power range of the 
meter is dependent on the specific power head used, as follows: 


MODEL 471 
POWER RANGE 


Mode From 

LIN 0.01 .W 

LOG —39.1dBm | 0dBm 

LIN 0.10uW  [10mW 
LOG 
LIN 1.0 uW 


LIN 0.1 mW 3W 
LOG +0.9dBm | +35dBm 


For complete description of these power heads, see pages 14-15. 


POWER HEAD MODEL 
N422C (coaxial) 


N420C, M440A, N440A, P440A (coaxial) 
X420C, U420C, K420C, A420C (waveguide) 


N421D, M441A, N441A, P441A (coaxial) 


N423 (coaxial) 


Specifications, Model 471 


PASARUIMICMIBMNY DC aie ce ce oe ee ee ee 


Operating Modes: 
USSR 4.5 dead eee 
PMCS ULI) poptie eee 6 © we er sisces ole ons 


Power Ranges: 
LUCENE oo 6 ENCE nse ane ne eRe a 


Prequency Hange ......-6s.5.+++: 


Accuracy: 
LAGI gm ied, Sie Reece 
OU TT ee ae ee 


oY) hes ea eee eee 


REMC SPICCHON 2. as 5 erence ness 
Hols Seibss SA aoe are ee 
Operating Temperature Range ..... 
PP ISCEON COLT tieccncieterees cae sans oul 


BEM OUT 2. acon aslesie ames» 
PURE CUTTS se oo berm i spnetc eis: 24s 


BONS TING si. a sis oo cs sm eas 
REPO ois. p a «i thalamic a ores sires 
Input Connectors: 2.02065 62% 
BIMENSIONS AIMAX.)) ances) <roce eis 2 wort 
CES MOE er 3 i aan Or, Poca ae 


Auto-ranging, digital-reading thermoelectric power meter for use with 
General Microwave Series 420 and 44A coaxial and waveguide power heads. 


Direct-reading in microwatts, milliwatts and watts. 
Direct-reading in dBm. 


From 10 nanowatts to 3.00 watts. Eight different ranges in four overlapping power scales 
with full scale readings of 1, 10 and 100 uW; 1, 10 and 100 mW; 1 and 3W. 

From —39.1dBm to +35dBm. Eight different ranges in four overlapping power scales 
with full scale readings of +35, +30, +20, +10, 0, —10, —20 and —30dBm. 


0.01 to 40 GHz, with appropriate power head. 


+0.5% of reading +1 count. 
+0.1dB. 


Digital type, direct-reading in power, 342 digits, plus polarity, 
measurement units, and over/under range indicators. 


Automatc and manual, selectable by front-panel switch. Also remotely programmable. 
Automatic, operated by front-panel switch. Also remotely programmable. 
Oto +50°C. 


<+0.3% peak-to-peak of full scale (linear mode) on most sensitive range (1 u.W) 
at constant temperature; correspondingly less on higher ranges. 


Calibrated output of —1.0 Vdc full scale; also adjustable from 0 to —1 Vdc full scale. 


1-2-4-8 BCD, TTL compatible, including operating mode, numeric readout, measurement 
units, polarity, decimal point, conversion complete, and under/over range. 


NORMAL position, less than 1.5 sec.; FAST position approximately 100 msec. 
115/230V +10%, 50-1000 Hz, 17W. 

Two provided, one on front panel and one on rear. 

6.75”H x 7.8”W x 12.58”D (171,4 x 198,1 x 319,5 mm). 

13 Ibs. (4,85kg.). 
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a Power Meter Amplifier 
Power Measuring Equipment 
Model 468 | 


OC IN/SIG OUT, 
8 >> 


oes 
@ 
osc nice et rrs@ 
wisn das POWER 

+0.5% of full scale accuracy The Model 468 is a chopper-stabilized dc amplifier with high gain stability, 
—40dBm to +35dBm power range specially designed for use in rf systems requiring high-quality, drift-free power 
<+1% peak-to-peak noise and drift measurements. This unit enables the systems designer to construct his own 
0.01 to 40 GHz frequency range power meter in modular form without losing any of the performance normally 


found only in complete laboratory instruments. 
On the instrument’s most sensitive range, —30dBm full scale, noise and drift 
is less than +1% peak-to-peak of full scale, and is correspondingly less on 
the higher ranges. In applications where measurements are limited to power 
levels above —25dBm, noise and drift are essentially negligible, thereby. 
eliminating zero setting. Thus, the Model 468 is ideally suited for systems 
requiring accurate unattended power measuring equipment with long-term stability. 
The Model 468 is compatible with all Series 420 and 44A power heads. (See 
tabulation below for detailed information regarding power ranges when used 
with various power heads.) 


Fully-militarized versions available 


For any power head selected, the 

Model 468 provides a choice of four 
power ranges yielding a dynamic range of 
40 dB. Range selection is accomplished 
by contact closures to ground of the 
appropriate connector pins, as shown 
eacArICna at left in the typical setup for 

measuring rf power. 

The Model 468 can also be used with systems requiring multi-point 
measurements since individual amplifiers can be located at each measurement 
location, or several power heads can be programmed to feed a single 
Model 468 by means of a Series 963R Junction Box. (See page 18) 

The Model 468 requires only a low voltage dc supply for operation. The use 
of a recorder, panel meter, range switch and zero-set control is optional. 

Special versions of the Model 468 are available which feature automatic 
zero setting and fully automatic range selection. Both the standard and special 
versions can be supplied to meet military specifications. 


tft® Power Heads 

A full line of thin-film thermoelectric waveguide and coaxial power heads is 
available for operation with the Model 468 Power Meter Amplifier. The average 
power range of the amplifier is dependent on the specific power head used, 
as follows: 


MODEL 468 
POWER RANGE 
POWER HEAD MODEL 
N422C (coaxial) 0.1 u.W (—40 dBm) | 1 mW (0dBm) 


N420C, M440A, N440A, P440A (coaxial) 

X420C, U420C, K420C, A420C nates 1uW (—30dBm) | 10mW (+ 10dBm) 
N421D, M441A, N441A, P441A (coaxial) | 10 ,W (~20dBm) |100mW (+20dBm) 
N423 (coaxial) t1mW(0dBm)|3W(+35dBm) 


For complete description of these power heads, see pages 14-15. 


Specifications, Model 468 


PB CUOMOY RANGC!s cites ecieccs ox 5 22-0 0.01 to 40 GHz, with appropriate power heads. 


EXO OTEELANIOS: ca s.« sieie etene idle tore etic wt From 0.1 u.W to 3W (—40 to +35dBm). 
Eight different ranges in four overlapping power scales, 
with full-scale readings of 1, 10 and 100 uW; 1, 10 and 100 mW; 1 and 3W. 


PRSSUIEA CVG tied ts. d xs. Spa, wha” sare, ule ae +0.5% full scale. 
Temperature Range .............. 0 to 55°C. 
MUU OW ON ecie., ain. s chontiernis 2 Stone <icte *+12to +15VDC, 100mA (+) and 50mA (—), 0.1% regulation. 
BESDONSOMMIMeC teas: fa aah ooretereteee 1.5 seconds (max.) 
INGISORANC EMM iW yeu-sotet el seteysi a) ae <+1% peak-to-peak of full scale on most sensitive range; 
correspondingly less on the higher ranges. 
POO GAL VOV Cl aan tess ucui cis tasuerec a ee Single electrical zeroing on most sensitive range carries over from range to range. 
PITMONSIONS ME eens fsa oe rote 3.5”W x 5.1”H x 5.9”D (89 x 130 x 150mm). 


Aoproximate Weight... + sumac = sr 2:5: Ibs(.93:kg;): 
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tft Power Heads, Miniature 
Coaxial and Waveguide 


Series 44 A and 420 


(For use with Power Meter Models 460B, 471 and Amplifier Model 468) 


Power Measuring Equipment 


POWER H 
MO ena 4 


SERIA 


M440A 
® 0.01 to 40 GHz frequency range These two series of power heads utilize the same proven power measuring 
° Type SMA, N, or APC-7 coaxial connectors techniques discussed in the Series 4200 description on page 6. Available in 
* 10 nanowatts to 3 watts power range waveguide or coaxial models with type SMA, N or APC-7 coaxial connectors, 
® Self-contained efficiency compensator they are designed for use with Models 460B and 471 power meters, and with the 
° Field-replaceable elements Model 468 power meter amplifier. Measurements of power levels as low as 
° Up to 300% overload protection 0.01 “W (—S0dBm) can be made with the Model N422C. Direct-reading power 
© Individually calibrated measurements up to 3 watts (+35dBm) can be made with the Model N423. 
against NBS-certified standards Other models provide intermediate power ranges. 
° Can be operated at distances up to Each power head is factory-calibrated for effective efficiency at various fixed 
several hundred feet from the power meter frequencies over its band and tested on a swept-frequency basis. The data are 


Stamped on a graph mounted on the power head enclosure. A calibrated control 
is provided on each power head to correct for its effective efficiency. When this 
control is set to the measured or interpolated value, the power meter will 
automatically correct for and eliminate this error. 

These power heads can be operated at distances up to several hundred feet 
from the power meter. Standard units are provided with a five-foot umbilical 
cable. Special length cables or General Microwave extension cables (see 
page 20) can be provided where greater separation between the power head 
and instrument is required. 


*Patent Nos. 3,384,819 and 3,694,746 
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N423 X420C 


COAXIAL TYPES, SERIES 420 COAXIAL TYPES, SERIES 44A WAVEGUIDE TYPES, SERIES 420 


Frequency @ 
Range (GHz) 0.01-12.4 0.01-22]0.01-18]0.01-18}0.01-22) 0.01-18]0.01-18 | 8.2-12.4 | 12.4-18.0/18.0-26.5 |26.5-40.0 


Transmission Line Coaxial fail RGB /U RG-91/U | RG-53/U | RG-96/U 
Input Connector Type SMA-Male| N-Male APC-7 SMA-Male| N-Male | APC-7 |UG-39/U |UG-419/UIUG-595/U|UG-599/U 


Max. Average Power | 10mW 100mW | 1mW 3W 100 mw 10mW 
(+10dBm)|(+20dBm)|(0 dBm) |( +35 dBm) (+10dBm) (+20dBm) (+10dBm) 


Overload Rating@ 300% | 300% | 300% | 300% 300% 200% 300% 


Max. Pulse Energy 
at + 25°C (W-ysec) 150 il 5 30 5 
crow enna emis) lets 
Max. Pulse Duration© 
at +25°C (usec) 5 5 5 2 
1.35© 
0.1% /°C % 


o1 


Max. Pulse Power 


15 300 
at + 25°C (W) 3 
) 5 
1 


{ 
Max. VSWR 15@ | 15@ 150] 15@ | 1.65 


Element Temperature 
0.1% /°C 0.1% /°C 


Sensitivity 0.1% /°C 
TL-0A TL-1A | TL-2A TL-UO-A| TL-KO-A | TL-AO-A 


Field-Replaceable 
Elements 


TL-4A | TL-4A | TL-4A 


Diameter 


Length 


Weight, approx. 


@ For Models M440A and M441A, the upper frequency limit on standard units is 18 GHz; operation to 22 GHz is available on special order. 
@ While the heads will take overloads for short periods of time, extended periods of operation at overload /evels may result in 
permanent change in the element characteristics or even burnout. Maximum care should be exercised to avoid such an occurrence. 
© Except in the range from .010 to .015 GHz where VSWR may rise to 1.75. 
Except in the range from .010 to .015 GHz where VSWR may rise to 1.75, and from 11.5 to 12.4 GHz where VSWR may rise to 2.0. 
6) Except in the range from .010 to .015 GHz where VSWR may rise to 1.5, and from 10 GHz to upper limit where VSWR may rise to 1.6. 
Maximum, excluding rf connector, cable, multi-pin connector and efficiency control. 
Maximum, including rf connector, but excluding cable, multi-pin connector and efficiency control. 
At maximum pulse power. 
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e Amplifier and power sensor 
in a single, compact package 
e 0.01 to 12.4 GHz frequency range 
e 30dB dynamic power range 
e +1% accuracy 
e —55°C to +85°C temperature range 
e 0.02% F.S. (p-p) noise 
e 0.02% F.S./°C drift 


Power Measuring Equipment 


Integrated 
Thermoelectric Power Monitors 


Models N425A, N426A, N427A 


These Power Monitors are compact, integrated assemblies of thermoelectric 
power sensors and dc amplifiers specially designed for system power 
monitoring at local or remote locations. Small size and light weight make them 
ideal for difficult systems packaging requirements, and choice of readout type 
and location is flexible—all this is accomplished without sacrificing high 
accuracy, excellent stability or economy. 

Modulated, pulsed, or cw signals from 0.01 to 12.4 GHz are measured over a 
30.dB dynamic range covered in three convenient decade steps. Power levels 
as low as —30dBm (1W) and as high as +20dBm (100mW) can be measured. 
Provisions for remote range selection and zero setting are included. 

The monitor output is a de analog signal which may be connected to 
readouts in either a constant current or constant voltage mode, directly 
scaleable in milliwatts. The constant current output is 1 milliampere full scale, 
and the constant voltage output is adjustable up to —10 volts full scale. For 
remote readout distances up to many hundreds of feet, the constant current 
connection provides a stable reading free from errors caused by long line wire 
resistance values. Where the readout device is a voltmeter, or for such 
applications as sweep generator levelling, the constant voltage mode of 
operation is available. 

The carefully designed amplifier section, when combined with the excellent 
Stability of the thermoelectric power sensor, assures exceptionally low noise and 
drift. A wide operating temperature range of —55°C to +85°C is also featured. 

The Type N rf connector conforms to MIL-C-39012, and the de and signal 
output connector mates with a furnished MS3116E plug connector. Rugged 
construction is featured throughout. 


*Patent No. 3,384,819 


Specifications, Models N425A, N426A, N427A 


MODEL 
Frequency Range 


Full Scale Ranges: 


Range 1 
Range 2 
Range 3 


Input Impedance 
Max. VSwR® 
Accuracy® 


+1% of full scale 

Operating Temperature Range —55°C to + 85°C 

Zero Drift @@ 0.02% F.S./°C 0.02% F.S./°C 0.035% F.S./°C 
Noise® 0.02% F.S. (p-p) 0.02% F.S. (p-p) 0.035% F.S. (p-p) 
Element Temperature Sensitivity 0.1%/°C 0.1%/°C 0.1%/°C 
Input Overload 300% 


Max. Pulse Power at + 25°C (W) 


[e) 
(oo) 
oO 
AS 
wo 
j=) 
oO 
& 


Max. dc Voltage (volts) 


Output: 
Current Mode 
Voltage Mode 


1 mA full scale, each range 
—10 volts full scale (maximum), each range 


Power Supply Requirements +6V to +18V, 10mA, 0.1% regulation 
Size 3.1” L. x 2.03” D. (79 x 52mm) 


Weight 8 oz. (227 gm.) 


@ Except 1.75 from 0.01 to .015 GHz. 
@ Excluding RF calibration error. 

On least sensitive range. Proportionately more on lower power ranges. 

Over temperature range from —25°C to + 85°C. 0.03% F.S./°C over full 

temperature range for the Models N425A and N426A, 0.05% F.S./°C for the Model N427A. 
© At maximum pulse power. 


1/7 
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| . Accessories 


Series 963R GENERAL MICROWAVE) MODEC aeSh GUNCTION SOX "3 
Junction Boxes 
Model 963R-4 
e Multi-point power measurements This remotely programmable unit is designed to permit the operation of up to 
with one power meter five tft power heads with most of General Microwave’s thermoelectric power 
e Accommodates up to five power heads meters and power meter amplifiers, thus enabling the user to rapidly measure 
e Separate zero set control power levels at different test points. Remote programming is accomplished by 
for each power head driving a solenoid switch to the desired position with application of a 
e Remotely programmable +28Vdc signal. 


Unlike thermistor or bolometer detectors, the thermoelectric elements in 
GMC power heads require no bias currents and consequent warm-up time. 
Thus, essentially instantaneous power readings are obtained when switching 
from one power head to another. Since all circuits being switched by the 
junction box are dc, errors commonly associated with rf switching are avoided, 
and distances between the test points and the junction box can be varied as 
desired. Low-noise, reliable performance is obtained by the use of special 
silver-alloy contacts in the power head selector switch. 

Mounted on the rear panel of the Model 963R-4 are five input connectors 
for mating with the power heads. Also included on the rear panel is a cable- 
mounted output plug which connects with the power meter. A separate zero-set 
control for each power head is located on the front panel. For convenience, 
the junction box is provided with a standard 19-inch rack-mounting front panel. 


Model 963R-6 


Same as the Model 963R-4 execpt that position selection can be made either 
manually from the front panel or from a remote location. 


Specifications 


Instrument Type......... Junction Box for switching any one thermoelectric power 
meter or power meter amplifier among five power heads. 
FOMmUSEAVIth eae or Series 460, 467, 471 Power Meters and 468 Power 
Meter Amplifier; Series 420 and 44A Power Heads. 
Input Connectors ........ 5 power head input connectors mounted on front or rear panel. 
OCutputkGable wrens 6 ft. (183cm.) long with power head connector. 
DIMENSIONS 19”W (standard rack mounting) 


Xx 3.5”H x 5.1”D (482x28x130mm) 
WOIGhte scene ere ere 7 lbss(S2Kgn 


Model 305B 
Calibrator 


e Rapid, precise calibration of 
GMC thermoelectric power meters 
and power meter amplifiers 


e No external equipment required 


e Battery-operated 
with built-in battery checker 


e Push-button voltage selector 
e Push-button sensitivity selector 


NW, 


ON/OFF ZERO 
& 


© 


POWER RANGE 
‘ 


The Model 305B Calibrator simplifies rapid calibration of General Microwave 

Series 460, 467 and 471 thermoelectric power meters and Series 468 power 

meter amplifiers. Using self-contained long-life mercury batteries in 

conjunction with a highly stable voltage reference, the Model 305B establishes 

a standard voltage level which is scaled by a precision divider to the eight 

discrete values required to calibrate the full-scale levels of each of the 

power meter ranges. 
The Model 305B is a completely self-contained unit, requiring no external 

instruments for the calibration process. The condition of the internal batteries 

is easily checked by means of the front panel meter provided for that purpose. 

There are no other checks or adjustments necessary to prepare the calibrator for use. 
A four-position push-button switch is provided, each position corresponding 

to one of the four available power head sensitivities. This selector switch 

checks the operation of the scale indicator circuitry of the power meter under test. 
An eight-position push-button switch is employed to provide the full-scale 

voltages required to calibrate all of the power ranges of the power meter under test. 
For added convenience, the Model 305B comes equipped with an output 

cable which connects directly to the input of the power meter under test. 


Specifications 


Instrument Type... . Calibrator for use with thermoelectric power meters 
and power meter amplifiers. 

For Uses Withieiasein. <tc Series 460, 467, 471 Power Meters 
Model 468 Power Meter Amplifier 

Input: Power eis a... preteens Supplied by self-contained mercury batteries. 


Battery check meter included. 
Accuracy at 25°C +5°C: 


Ranges l-2iee cis actre are +0.1% 
Rangesso-Geraere ss err +0.05% 
Temperature Coefficient ... +0.005% EXE, 
Long Term Stability Error .. <0.005%/year 
wT 0) Feu) Ot 67: 6] [ER tian ieee 6 ft. (183.cm.) long with power head connector. 
DimensionSeees «een ae 3.8”H x 6.0”W x 7.7”D (96,5 x 152,4 x 195,5 mm) 


Weloht tea $eae /tickeas «' 3 Ibs. (1,1 kg) 


20 


| | | Accessories 


Model TK-1 
Tool Kit 


The Model TK-1 contains all the special tools necessary for field replacement 
of tft elements in any Series 420 coaxial power head. Other tft power heads 
require no special tools for element replacement. 


Model 983-1 
Rack Adapter 


The Model 983-1 provides a convenient means of rack-mounting any General 
Microwave half-rack instrument by itself, with any other General Microwave 
half-rack unit, or with suitable half-rack units of other manufacturers. 


Special Cables 


An assortment of special extension cables in various lengths is available to 
enable power measurements at distances up to several hundred feet from a 
General Microwave thermoelectric power meter, as shown below. 


BULKHEAD | 


hart inbvandikics plier 


CABLE WITH BULKHEAD 
| / CONNECTOR (Special Order) 


CONNECTS TO tft 
THERMOELECTRIC Se ee) 2 es POWER 
POWER METER 


Model W972 
tft 
a ee ROWER 
HEAD 
< LENGTHS UP TO SEVERAL > f < 5 ft. >| 
HUNDRED FEET i 


For use with Model 476, add suffix -2 to cable model number. 


Series 981 
Rechargeable Battery Packs 


Model 981: Permits Model 460B power meter to be used for portable or field 
applications. Includes two 12-volt, 1.2 amp-hr. sealed nickel-cadmium 

batteries. A fully-charged pack can power a Model 460B for approximately 

16 hours. The pack can be re-charged while installed in an energized power meter. 


Model 981-1: Designed for use with Model 476 power meter. Includes one 
24-volt battery, can power a Model 476 for approximately 12 hours. 


He 


PIN Diode 
Control Devices 


General Microwave’s line of high-performance, high-reliability PIN Diode Control 
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Devices represents the industry’s most complete selection of switches, modulators, 


and attenuators. 


THE PIN DIODE 


The PIN diode is a semiconductor device consisting of an intrinsic (high resistivity) 
layer sandwiched between highly doped p and n layers. The resistance of the diode 


is a function of the charge density present in the intrinsic region, which is in turn 


determined by the forward bias current applied to the diode. The usefulness of the 


PIN diode derives from its behavior as a linear resistor for all rf signal frequencies 
that are substantially higher than a low frequency limit, f,, which is primarily a 
function of the minority carrier lifetime of the intrinsic material. 

Thus, the PIN diode can be described as an ideal current-variable microwave 
resistive element over broad frequency ranges when properly mounted in an rf 


transmission line and when the required dc bias is applied to the PIN diode without 
either disturbing the rf transmission line’s characteristic impedance or contributing 


significant loss of its own. This element can then be placed in series, shunt, or 
series-shunt configurations to provide a variety of broadband attenuation, 
SELECTION GUIDE 


modulation or switching functions. 
Frequency 
Product Range, GHz Description Designation Page No. 
SPST SWITCHES 0.1-18 Ultra-Broadband Series M86 22 
(Without Driver) 2-18, 0.2-4 Broadband, Miniature Series 91, 92 34 
SPST SWITCHES Ultra-Broadband Series DM86, FM86 24 
2-18, 0.2-4 Broadband, Miniature Series F91, F92 36 
26 
38 


(With Integral Driver) 
Ultra-Broadband Series M87 
Series 91, 92 


SP2T SWITCHES 
(Without Driver) 


Broadband, Miniature 


High Speed, Miniature Series 892 30 
Ultra-Broadband Series DM87, FM87 28 
SP2T SWITCHES Broadband, Miniature Series F91, F92 40 


(With Integral Driver) 


High Speed, Miniature Series F892 


32 
Ultra-Broadband Series M87 26 
Broadband, Miniature Series 91, 92 38 

Ultra-Broadband Series FM87 28 
Broadband, Miniature Series F91, F92 40 


Model DM190H 
Model DM186BH 


SPST ABSORPTIVE SWITCHES 
(PULSE MODULATORS) 


30 dB, Ultra-Broadband 
45 dB, Ultra-Broadband 


Ultra-Broadband Series M87 
46 
46 


(With Integral Driver) 60 dB, Ultra-Broadband Model DM189H 46 
30 dB, Ultra-Broadband Model M190 48 
ABSORPTIVE ’ 
45 dB, Ultra-Broadband Model M186B 48 
See One NRO OLORS 60 dB, Ultra-Broadband Model M189 48 


ee “4.5, 3-9,6-18 | 60dB) High Speed, Miniature | Models 1952, 1954, 1958 


ABSORPTIVE MODULATORS As 
(With Integral Linearizing Driver) 1.5-4.5, 3-9, 6-18 60 dB, High Speed, Miniature Models D1952, D1954, D1958 a | 
PROGRAMMABLE ATTENUATORS 0.2-18 Ultra-Broadband Series 325 | Soaae 


42 
44 
50 
PIN Diode Control Devices—Environmental Ratings, Dimensions and Weights 52-58 
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Ultra-Broadband SPST 
PIN Diode Switches 


Series M86 


PIN Diode Control Devices 


Actual Size 


° 0.1 to 18 GHz frequency range The Series M86 is a diverse group of high performance broadband SPST switches. 
e Low VSWR and insertion loss Included are three low insertion loss models and six high speed models, all of 

e Up to 85dB isolation which operate up to 18 GHz. Each model features an integrated circuit assembly 

° As fast as 10ns switching speed of up to four chip PIN diodes mounted in a thin-film microstrip transmission line as 


well as a patented bias line that contributes to the broadband low-loss performance. 
The circuit configuration is shown at 

the left. By applying positive current to 
the bias terminal, the diodes are biased 
to low resistances and the switch is OFF. 
With zero or négative voltage at the bias 
terminal, the diodes are biased to high 
resistances and the switch is ON. 


e Small size, light weight 


LOW INSERTION LOSS MODELS 

Models M862A, M863 and M864 operate over the frequency range from 0.1 to 
18 GHz. They exhibit nominal isolation characteristics of 40, 60 and 80dB, 
respectively, with maximum ON-to-OFF and OFF-to-ON switching speed of 
50 nanoseconds. 


HIGH SPEED MODELS 

For higher speed requirements, Models M862AH, M863H and M864H are available. 
These operate from 0.5 to 18 GHz and feature maximum ON-to-OFF and 
OFF-to-ON switching speeds of 10 nanoseconds. Optional models M862AH/25, 
M863H/25 and M864H/25 operate from 0.1 to 18 GHz with maximum switching 
speeds of 20 nanoseconds. 


ALTERNATE CONFIGURATIONS 

Options for rf and bias connector selection are described on page 23. In addition, 
all models of the Series M86 are also available with integral drivers—see pages 
24-25 for full technical details. 


*Patent No. 3,812,438 


23 


Specifications, Series M86 


ISOLATION, INSERTION LOSS, VSWR 
(shown for various frequencies) 


POWER HANDLING ae 
CAPABILITY CONDITIONS 
©) 
Peak, 


1 usec. max. | For Rated 
pulse width | Insertion 
(watts) 


SWITCHING 
SPEED 
@ 
Y 
FREQUENCY (GHz ON-to-OF F 
d 


Out ie kO leo Onl 4zOnles One 2.4 
to to to to to to 
1.0 | 2.0 | 4.0 | 8.0 |12.4| 18.0 


~— 


MODEL NO. CHARACTERISTIC For Rated 


Isolation 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


33 | 40 | 45 | 45 45 
AOa Os tarc a0} 20 10 
UK Wetle 1.5 Ta peO ene 


OS De eles 
DO}|Nw 


ak ok 
NO 
NNN 
ono 
NON 
NOOO 
 ¥ 
oO 


—=—© 
NO 
NNoao 
oo 
NO 
NNO 
—_ 
oO 


@ Models M862AH, M863H and M864H operate from 0.5 to 18 GHz. The addition of Option 25 to 
these models permits operation from 0.1 to 18 GHz, with max. switching speed of 20 nanoseconds. 
@® Switching speed, defined as the time interval between 10% and 90% of 
the output rf power level, is rated for units driven by shaped current pulses. 
@® At —65°C to + 25°C. See power derating curve (Fig. 1) for higher temperatures. 
100 
90 
80 


%e OF 70 
ENVIRONMENTAL RATINGS AT #25°C 60 
50 
Temperature Range .... Operating and non-operating: —65°C to + 125°C 40 
Humidity, Shock, etc. ... Per MIL-STD-202C (See page 52 for details) = 
10 
DIMENSIONS & WEIGHTS _ ER es 
See page 52 for dimensional and weight data. Fig. 1 Peak and average power derating factors 
AVAILABLE OPTIONS 
Option No. Description 
3 SMA female bias connector 
4 Solder-type bias terminal 
7 Two SMA male rf connectors 


10 One SMA male and one SMA female rf connector 


25 0.1 to 18 GHz range, 20ns switching speed 
(available only on M862AH, M863H and M864H) 


oe EMI filter bias terminal 
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PIN Diode Control Devices 


Ulira-Broadband SPST PIN Diode 
Switches With Integral Drivers 


Serigs DM86 and FM86 


e 0.1 to 18 GHz frequency range 

e Low VSWR and insertion loss 

e Up to 85dB isolation 

e As fast as 10ns switching speed 
e Small size, light weight 


The Series DM86 and FM86 are high performance broadband SPST switches with 
integral drivers. DM86 switches are powered by +15 volt supplies; FM86 units are 
powered by +5 and —12 volt supplies. Included in each series are three low 
insertion loss models and six high speed models, all of which operate up to 18 GHz. 
Each model features a unique integrated circuit assemblyof up to four chip PIN 
diodes mounted in a thin-film microstrip transmission line as well as a patented 
bias line that contributes to the broadband low-loss performance. 

The proper current required to switch each unit ON or OFF is provided by the 
driver, which is controlled by a logic signal applied by the user. 


LOW INSERTION LOSS MODELS 

Models DM862A, DM863, DM864 and FM862A, FM863 and FM864 operate over 
the frequency range from 0.1 to 18 GHz. The three models in each series exhibit 
nominal isolation characteristics of 40, 60 and 80dB, respectively, with maximum 
ON-to-OFF and OFF-to-ON switching speeds of 50 nanoseconds. 


HIGH SPEED MODELS 

For higher speed requirements, Models DM862AH, DM863H, DM864H and 
FM862AH, FM863H and FM864H are available. These operate from 0.5 to 18 GHz 
and feature maximum ON-to-OFF and OFF-to-ON switching speeds of 10 nano- 
seconds. These same models, with the addition of Option 25, can operate from 
0.1 to 18GHz with maximum switching speeds of 20 nanoseconds. 


ALTERNATE CONFIGURATIONS 

Options for control input impedance and logic, as well as rf and control connector 
selection are described on page 25. In addition, all models in the Series DM86 
and FM86 are also available without integral drivers—see pages 22-23 for full 
technical details. 


*Patent No. 3,812,438 
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Specifications, Series DM86 and FM86 


SWITCHING] POWER HANDLING 
ISOLATION, INSERTION LOSS, VSWR POWER SUPPLY 
(shown for various frequencies) Ec ove hy gous REQUIREMENTS 
MODEL NO. Gh Ar 


FREQUENCY (GHz) ON-to-OFF 


0.1 2.0 | 4.0 | 8.0 | 12.4 and 
to to | to | to | to | OFF-to-ON 
1.0 4.0 | 8.0 |12.4|18.0| (nsec-) 
DM862A | Min Isolation (dB) 28 | 30 | 38} 45 | 45 
Max Insertion Loss(dB) | 1.0 | 1.0 | 1.0] 1. 1.6 
Ls! es) {| 3 “ULrae} 
i s 


For For 
+5VDC | —10to 
+2% —16VDC 


CHARACTERISTIC 


3 
FM862A | Max VSWR (ON position) 6 
3 


DM863 Min Isolation (dB) 40 | 50/| 6 
Max Insertion Loss (dB) ALOUleelcOnme.O 
4 anita? 5) eo 


FM863 Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


DM862AH| Min Isolation (dB) 


Max Insertion Loss (dB) 
FM862AH| Max VSWR (ON position) 


DM863H 


1mA 


Min Isolation (dB) 


SPEED : 
Max Insertion Loss (dB) 
eae FM863H | Max VSWR (ON position) 1mA 


DM864H 
FM864H 


@ Models DM862AH, DM863H, DM864H and FM862AH, FM863H, FM864H operate from 0.5 to 18 GHz. The addition 
of Option 25 to these models permits operation from 0.1 to 18 GHz, with max. switching speed of 20 nanoseconds. 

@ Switching speed is defined as the time interval between 10% and 90% of the output rf power level. 

@At —65°C to + 25°C. See power derating curves (Figs. 1 and 2) for higher temperatures. 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


CONTROL CHARACTERISTICS 


Control Input Impedance. TTL compatible, two-unit load. % OF 
(A unit load is 1.6 mA sink current AT 425°C RATING 
and 40,A source current.) AA 
Control Logic 
Series DM86 ........ Logic ‘‘0” (—0.3 to + 0.7. volt) for switch 
OFF and logic ‘1” (+2.5 to +5.0 volts) [ i 
for ewiten pl. st a ae hots a Baneitel haa 
RATU 
SeresieMs8o6 ... 2.2.2. Logic ‘‘0” (—0.3 to +0.7 volt) for switch ; a 9 FM66 Peak andhaVaraae 
ON and logic “1” (+2.5to +5.0 volts) _ Borat jerctingiaotorso a he power derating factors : 


for switch OFF. 


ENVIRONMENTAL RATINGS AVAILABLE OPTIONS 


Operating Temperature Range: Option No. Description 
Series DM86 ........ —65°C to + 85°C Tf Two SMA male RF connectors 
Series FM86 ........ —65°C to +110°C 9 Inverse logic 


10 One SMA male and one SMA female RF connector 


Non-Operating : : ; 
Temperature Range .. —65°C to + 125°C 20*  Two-unit load control input impedance 
25 0.1 to 18 GHz range, 20ns switching 


30 Solder-type control terminal (Standard in FM models) 


T 
DIMENSIONS & WEIGHTS * All models are furnished with this option unless otherwise 


See page 52 for dimensional and weight data. specified by customer. Other options, such as 50 ohms to ground, 
are available on special order. 
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Ultra-Broadband SPMT 


, : PIN Diode Switches 


° 0.2 to 18 GHz frequency range 
° Low VSWR and insertion loss 
° Up to 60dB isolation 

* Small size, light weight 


Actual Size 
7 a. sy 
re # e & 
Se a 
SP4T SWITCH 
MODEL M8T7I 
SERIAL NO 
Es GENERAL 
MICROWAVE © 


Series M87 


FARMINGDALE N¥ 
MADE IN USA 


The Series M87 is a line of high-performance broadband single-pole multi-throw 

switches. Included are models with from two to five positions, all of which 

operate over the full instantaneous bandwidth of 0.2 to 18.0GHz. Design features 

common to all models include an integrated circuit assembly of beam-lead and 

chip PIN diodes mounted in a thin-film microstrip transmission line as well as a 

patented bias line that contributes to the broadband low-loss performance. 

The typical circuit configuration of the 
Series M87 is shown at the left. By 
applying positive current to a bias 
terminal, the associated port is OFF since 
the corresponding shunt diodes are 
biased to a low resistance and the series 
diode to a high resistance. With negative 
current at the bias terminal, the converse 

conditions are established and the port is ON. Since bias terminals are individually 

available for each port, the user has the option of operating with any combination of 
ports ON or OFF subject to the limitation of total bias current given below. 


LOWER COST, REDUCED FREQUENCY MODELS 


Each model in the Series M87 is also available at lower cost for operation over a 
reduced frequency range—from 0.2 to 12.4 GHz. Within this frequency range, all 
performance specifications are the same as for the broader band models. (To 
order these lower cost versions, add the prefix A to the model number. / 
For example: Model AM875) 


ALTERNATE CONFIGURATIONS 


Options for rf and bias connector selection, as well as temperature range, are 
described on page 27. In addition, all models in the Series M87 are also available 
with integral drivers—see pages 28-29 for full technical details. 


*Patent No. 3,812,438 


Specifications, Series M87 


MODEL NO. CHARACTERISTIC 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


M870 (SP2T) 


M875 (SP3T) 


M871 (SP4T) 


M873 (SP5T) 


PERFORMANCE CHARACTERISTICS 
Switching Speed® OER S ES wii eee 500 nanoseconds maximum when 
driven by a shaped current pulse. 


Power Handling Capability (from —65°C to + 25°C; 

see power derating curve, Fig. 1, for higher temperatures) 
Average Power ........... 2W 
Peak Power 
(1 usec max. pulse width).. 75W 


Bias Current Required at Each Port for 


Rated Isolation and Insertion Loss@ -65°C +25°C +85°C 
OREO Peaerio te oe esate arenes 5. +30mA TEMPERATURE 
EloALOD S| a5 REO eeS eee —50mA Fig. 1 Peak and average power derating factors 
ENVIRONMENTAL RATINGS 
Temperature Range ......... Operating: —65°C to +85°C © 
Non-operating: —65°C to +125°C 
Humidity, Shock, etc. ........ Per MIL-STD-202C (See page 52 for details) 


DIMENSIONS & WEIGHTS 
See page 52 for dimensional and weight data. 


AVAILABLE OPTIONS 
Option No. Description 
3 SMA female bias connector 
4 Solder-type bias terminals 
Tf SMA male RF connectors 
33 EMI filter bias terminals 
35 High temperature design (+ 125°C max.) 
Other available options include units modified for closed-loop 


levelling applications. Additional information about special 
requirements can be obtained from the factory. 


@ The interval between the instant the rf power level in the port switched OFF drops to 90% of its original value 
and the instant the rf power level in the port switched ON rises to 90% of its final value. 

@ For operation of Models M871 and M873 with more than one port ON, total negative current should be limited 
to —150mA. Do not apply more than 75mA to any OFF port or more than —75mA to any ON port. 

@ High temperature models are available for operation to + 125°C on special order. See “AVAILABLE OPTIONS.” 


AN 
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Ultra-Broadband SPMT PIN Diode 


: | Switches With Integral Drivers 
Series DM87 and FM87 


Actual Size 


MODEL FM870 
SPDT SWITCH 
SER NO 


Mm GENERAL Giles 


. 
Ne MICROWAVE 
© SS IN U.S.A, 
cP ut, : 
| (y a“ 
Ny ‘ ee 


e 0.2 to 18 GHz frequency range The Series DM87 and FM87 are high performance broadband single-pole multi- 

e Low VSWR and insertion loss throw switches with integral drivers. All models operate over the full instantaneous 
e Up to 60dB isolation bandwidth of 0.2 to 18.0GHz. FM87 models, which include switches with 2, 3, 4 

e Small size, light weight or 5 positions, are powered by +5 and —12 volt supplies. DM87 switches, which 


are limited to SP2T and SP4T models, are powered by +15 volt supplies. All 
models in both series feature an integrated circuit assembly of beam-lead and 
chip PIN diodes mounted in a thin-film microstrip transmission line as well as a 
patented bias line that contributes to the broadband low-loss performance. 


CONTROL OF SWITCH PORTS 

The proper currents required to switch ports ON or OFF are provided by the 
drivers, which are controlled by logic signals applied by the user. In the 2-throw 
models DM870 and FM870, one of the two ports is biased ON and the other OFF 
at all times. In the DM870-22 and all 3, 4 and 5-throw models, the controi 
terminals are individually available for each port. 


LOWER COST, REDUCED FREQUENCY MODELS 

Each model in the Series DM87 and FM87 is also available at lower cost for 
operation over a reduced frequency range—from 0.2 to 12.4 GHz. Within this 
frequency range, all performance specifications are the same as for the broadband 
models. (To order these lower cost versions, add the prefix A to the model number. 
For example: Model ADM871) 


ALTERNATE CONFIGURATIONS 

Page 29 describes the several options available, including: control input 
impedance; logic; rf and control connector selection; temperature range. In 
addition, all models in the Series DM87 and FM87 are also available without 
integral drivers—see pages 26-27 for full technical details. 


*Patent No. 3,812,438 
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Specifications, Series DM87 and FM87 


FREQUENCY (GHz) 


4.0 8.0 
to to 


MODEL NO. CHARACTERISTIC 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


FM870, DM870 (SP2T) 


FM875 (SP3T) 


FM871, DM871 (SP4T) 


FM873 (SP5T) 


PERFORMANCE CHARACTERISTICS 


Switching Speed® pie Be erate 500 nanoseconds maximum. 


Control Input Impedance ..... TTL compatible, two-unit load. (A unit load 

. is 1.6mA sink current and 40A source current.) 

Control Logic 

MOTOR EMBO 5.56 cape tes .0 One port ON and one port OFF for logic 

“0” (—0.3 to +0.7 volt). Switching is 
accomplished by applying logic ‘1” 
(+2.5to +5.0 volts). For independent port 
control, see “AVAILABLE OPTIONS.” 


-65°C 425°C +85°C 


BM EYAIP 4 OE RR ce Sere eae Logic ‘‘0” for port OFF and logic ‘1” for port ON. TEMPERATURE 

FM875, FM871 & FM873..... Logic “0” for port ON and logic “1” for port OFF. Fig. 1 Peak and average power derating factors 
Power Supply Requirements Vdc mA mA 

i) EY ey ea , aEyTe 90 

MMEIM Tae ec eee. ae ish aster WAS —15,+2% 125 

A igel <2 2 Or para arene ae + 5,+2% 65 —12,+5% 55 

FINEST AS” 4 aeotecie & ewors eee re 5 200 a 20 —12,+5% 50 

EWE i} Sse Oueeebtotes aoe are + 5,+2% 150 —12,+5% 50 AVAILABLE OPTIONS 

FM873 . “ eA, ey BIS ete oa i eee Oe ata oO: aE 2h 190 —12, +5% 50 Option No. Description 
Power Handling Capability (from —65°C to + 25°C; ‘ Solder-t frolt ral 
see power derating curve, Fig. 1, for higher temperatures). OIG EFT RO. SODU Gee 

Bet aaa Power OW (Standard in FM models) 

et (rar pe eat aa z SMA male RF connectors 

1 _ pul i a 9 Inverse logic (logic ‘‘0” tor port 

pecnceakePulse: Width) aye TOW. ON and logic “1” for port OFF—DM871 only) 
ENVIRONMENTAL RATINGS 20* Two-unit load control input impedance 
Temperature Range ......... Operating: —65°C to +85°C@ ee Individual Ros Control (Model DM870 only) 

Non-operating: —65°C to + 125°C 35 Aare erat Sepak 
Humidity, Shock, etc. ........ Per MIL-STD-202C (See page 52 for details) ( i eeries FM models only) 
* All models are furnished with this option unless otherwise 

DIMENSIONS & WEIGHTS specified by customer. Other options, such as 50 ohms to ground, 
See page 53 for dimensional and weight data. are available on special order. 


@ The interval between the instant the rf power level in the port switched OFF drops to 90% of its original value 


and the instant the rf power level in the port switched ON rises to 90% of its final value. 


@ Series FM87 models are available for operation to + 110°C on special order. See “AVAILABLE OPTIONS.” 
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° S, C and X-U band models 

* 10ns switching speed 

© Up to 60dB isolation 

® As low as 1.0dB insertion loss 
° 4W average power 

* 70W peak power 


4-COM 
eo ae Pi i lall 


4 8928 


High-Speed SP2T 


| PIN Diode Swiiches 


Series 892 


Actual Size 


Series 892 high speed switches have been engineered to meet the need of 
microwave system designers for fast switching devices in small packages. 


2 TO 18GHz FREQUENCY RANGE 

Frequency coverage from 2 to 18 GHz is provided by three models in the Series: 
Model 8922 (2-4 GHz), Model 8924 (4-8 GHz) and Model 8928 (8-18 GHz). 
Each model is capable of extended bandwidth operation, typically 3:1, with only 
moderate degradation in performance at the band edges, as shown in the 
specifications on page 31. 


FAST SWITCHING SHUNT DESIGN 

All models are optimally designed, with respect to their size, for low VSWR 

and insertion loss. As shown in the schematic 
at the left, a pure shunt design is used for the 
most practical realization of fast switching 
action. Although the use of a pure shunt mode 
imposes certain bandwidth limitations, 
frequency coverage in excess of octave bands 
has been maintained. 

By applying positive current to a bias terminal, the associated port is turned 

OFF since the corresponding diodes are forward biased to a low resistance. 

With negative voltage at a bias terminal, the high diode resistance of the 
back-biased state establishes the ON condition. 


ALTERNATE CONFIGURATIONS 
Options for rf connector selection are described on page 31. In addition, Series 


892 models are also available with integral drivers —see pages 32-33 for full 
technical details. 


Specifications, Series 892 


FREQUENCY | INSERTION ISOLATION, 
MODEL NO. RANGE LOSS, MAX. MIN. 
(GHz) (dB) (dB) 


8922 


8924 
8928 


PERFORMANCE CHARACTERISTICS ae 

eS Oe ree 10 nanoseconds max. sor 80 

Power Handling Capability (—65°C to + 25°C; eet 

see power derating curve, Fig. 1, for higher temperatures) 50 
emraoIPOwOr. soi fn. flute Ge eee 4wW@ 40 
Peak Power (1usec. max. pulse width) .. 70W os 

Bias Conditions (each port) 10 
PormeatodilsOlatOMecacrl ies sri eter = 74 cl +25mA -65°C +25°C +125°C 
For Rated Insertion Loss ..........-.-- —12V to —15V@ TEMPERATURE 


Fig. 1 Peak and average power derating factors 


ENVIRONMENTAL RATINGS 


Temperature Range, 
Operating and Non-Operating ......... —65°C to +125°C 


Humidity, Shock, etc. ..............---- Per MIL-STD-202C (See page 52 for details) 


DIMENSIONS & WEIGHTS 
See page 54 for dimensional and weight data 


RF CONNECTOR OPTIONS 


Common (v1) | Output (J2 & J3) 


SMA Female | SMA Female (Std.) 
SMA Male SMA Female 7A 
SMA Female | SMA Male 7B 


@ Rise and fall times as measured between 10% and 90% of the output rf power level when switch is driven with shaped current pulse. 
@ Can be operated up to 10W average power with some increase in switching time when —30V power supply is used. 
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High-Speed SP2T PIN Diode 
Switches With Integral Drivers 


Series F892 


PIN Diode Control Devices 


Actual Size 


Loc 


MODEL Fagz4a 
4-8 GHz NET a 
SER WH 


fg GENERAL 
RUCROWAVE 
MADE INU ¢ a 


<b F8924 F8922 
° S, C and X-U band models Series F892 high speed switches with integral drivers have been engineered 
° 10ns switching speed to meet the need of microwave system designers for fast switching devices in 
© Up to 60GB isolation small packages. 
° As low as 1.0dB insertion loss 2 TO 18GHz FREQUENCY RANGE 
° 4W average power Frequency coverage from 2 to 18 GHz is provided by three models in the Series: 
° 70W peak power Model F8922 (2-4 GHz), Model F8924 (4-8 GHz) and Model F8928 (8-18 GHz). 


Each model is capable of extended bandwidth operation, typically 3:1, with only 
moderate degradation in performance at the band edges, as shown in the 
specifications on page 33. 


FAST SWITCHING SHUNT DESIGN 
All models are optimally designed, with respect to their size, for low VSWR 
and insertion loss. As shown in the schematic 
at the left, a pure shunt design is used for the 
most practical realization of fast switching 
action. Although the use of a pure shunt mode 
imposes certain bandwidth limitations, 
frequency coverage in excess of octave bands 
has been maintained. 

The proper currents required to switch ports ON or OFF are provided by the 
integral drivers which are controlled by logic signals applied by the user. The 
switches are TTL-compatible. Switching characteristics are shown below. 


LGC INPUT 

PULSE 
DELAY TIME 
20ns (TYP) 


DETECTED 
OUTPUT 


RISE TIME FALL TIME 
1Ons(MAX) 1Ons( MAX) 


ALTERNATE CONFIGURATIONS 


Options for rf connector selection and choice of control logic are described on 
page 33. In addition, all models are also available without integral drivers —see 
pages 30-31 for full technical details. 


Specifications, Series F892 


FREQUENCY 
RANGE 
(GHz) 


INSERTION 
LOSS, MAX. 
(dB) 


MODEL NO. 


8-18 
F8928 
6-18 


PERFORMANCE CHARACTERISTICS 
Switching Speed © Jdirelicadhe CORRE Ronee ole 10 nanoseconds max. 
Power Handling Capability (—65°C to + 25°C; 


F8922 
F8924 


%e OF 
RATING 


see power derating curve, Fig. 1, for higher temperatures) toca ae 
METIS EROWE!S. oo ayes. hee eee 4wW® 
Peak Power (1 usec. max. pulse width) .. 7O0W 
Control inputsimpedance: ..:. 0... dec... 6 oe TTL compatible, two-unit load. (A unit load is 
1.6mA sink current and 40A source current.) -65°C ¥25°C : +110°C 
TEMPERATUR 
CTE IWENEL ES: cdbicesse ermokc bc Or ee aaa cae —0.3 to +0.7 volt (Logic “‘O’’) 


+2.5to +5.0 volts (Logic ‘1’’) 


Power Supply Requirements ............ +5V +2%,125mA 
—12V to —15V@, 2mA 


ENVIRONMENTAL RATINGS 
MAM MeratuUrevwRANnG ers aie esisensecioe » os Operating: —65°C to +110°C 


Non-operating: —65°C to +125°C 


Fig. 1 Peak and average power derating factors 


ARUMICUEV KO MOCKS CLC. cacisn beet oaare «. +: ester eyece. Per MIL-STD-202C (See page 52 for details) 


DIMENSIONS & WEIGHTS 
See page 54 for dimensional and weight data 


AVAILABLE OPTIONS 


Control Functions 


J1 to J2 J1 to J3 Opti 


Ton [orF [on [OFF 
TELL a Ue eS SCS a SD ae 
“ce he Bert VS 1S ES ee 
oe ec 
Toggle (1 line) 


@ Rise and fall times as measured between 10% and 90% of the output rf power /evel. 


RF Connectors 


Common (J1) | Output (J2 & J3) 


SMA Female | SMA Female (Std.) 
SMA Male SMA Female 7A 
SMA Female | SMA Male 7B 


@ Can be operated up to 10W average power with some increase in switching time when —30V power supply is used. 
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PIN Diode Control Devices 


© 2to 18 GHz frequency range (Series 91) 
e 0.2 to 4GHz frequency range (Series 92) 
e Low VSWR and insertion loss 

° Up to 80GB isolation 

e Less than 10ns switching speed 

° Miniature size, light weight 


Miniature SPST 
PIN Diode Switches 


Series 91and 92 


Actual Size 


MODEL 9214 
0.2-4GHz SWITCH 
SER NC 


sen. wo AL 

ENER 
micR Wave 
mane ih 


A 


GENERAL” 
MICROWAVE 
MADE IN US & 


Series 91 and Series 92 switches provide high performance characteristics over a 
multi-octave range. Series 91 models cover the frequency range of 2.0 to 18.0 GHz, 
while Series 92 models cover the range from 0.2 to 4.0GHz. These miniature 
switches measure only 0.75x0.69x0.38 inches, and weigh only 0.39 0z. 

Both series use an integrated circuit assembly of up to four chip PIN diodes 
mounted in a thin-film microstrip transmission line. The circuit configuration 
is shown at the left. 
Application of a positive current to the 
bias terminal switches the unit OFF since’ 
the corresponding diodes are biased to 
a low resistance value. With zero or 
negative voltage at the bias terminal, 
the diodes are biased to high resistances’ 
and the unit is switched ON. Maximum ON to OFF and OFF to ON switching 
speeds are less than 10ns. 


ALTERNATE CONFIGURATIONS 

Options for rf and bias connector selection are described on page 35. In addition, 
all models are also available with integral drivers —see pages 36-37 for full 
technical details. 


Specifications, Series 91 and 92(SPST) 


FREQUENCY (GHz) 


MODEL NO. 


PERFORMANCE CHARACTERISTICS 


CHARACTERISTIC 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Switching Speed® 5 AEG EROS Sree <10 nanoseconds when driven by a shaped current pulse. 


Power Handling Capability (from —65°C to + 25°C; 
see power derating curve, Fig. 1, for higher temperatures) 
AVOTAG CIROWBM is ict cticee jece eee tei ols 2W 
Peak Power 
(1 usec. max. pulse width)...... 10W 


For Rated 
Isolation 


For Rated 
Insertion Loss 
—10V 
—10V 
—10V 


Bias Conditions: 
AGES Ieee eres Six eStore aces ep cils 
i Verckal GEV: ne eee 
Model 9114 and 9214 ........... 


ENVIRONMENTAL RATINGS 


Temperature Range, 
Operating and Non-Operating .... —65°C to +125°C 


PUIUCII BONOCK, CC, 22.56. cceeain.e Per MIL-STD-202C (See page 52 for details) 


DIMENSIONS & WEIGHTS 
See page 54 for dimensional and weight data. 


AVAILABLE OPTIONS 


Option No. Description 
3 SMA female bias connector 
4 Solder-type bias terminals 
7 SMA male rf connectors 
10 One SMA male and one SMA female rf connector 
ot) EMI filter bias terminals 


@Switching speed is defined as the time interval between 10% and 90% of the output rf power level. 


100 
90 
80 

RATING 70 

AT +25°C 60 
50 
40 
30 
20 
10 


aal 
-65°C +25°C +125°C 
TEMPERATURE 


Fig. 1 Peak and average power derating factors 
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36 


PIN Diode Control Devices 


e 2to 18 GHz frequency range (Series F91) 
° 0.2 to 4 GHz frequency range (Series F92) 
e Low VSWR and insertion loss 

e Up to 80dB isolation 

e Less than 10ns switching speed 

e Miniature size, light weight 


Miniature SPST PIN Diode 
Switches With Integral Drivers 


Series F91 and F92 


Actual Size 


F9113 


Series F91 and Series F92 switches with integral drivers provide high-performance 
characteristics over a multi-octave range. Series F91 models cover the 
frequency range of 2.0 to 18.0 GHz, while Series F92 models cover the range 
from 0.2 to 4.0GHz. These miniature switches measure only 0.75x0.75x0.38 
inches, and weigh only 0.43 oz. 

Both series use an integrated circuit assembly of up to four chip PIN diodes 
mounted in ashunt configuration on a thin-film microstrip transmission line. 
The proper currents required to switch a unit ON or OFF are provided by the 
integral driver which requires +5, —12 volt power supplies and TTL-compatible 
logic control signals of either sense. Switching speed in either direction is 
less than 10ns. 


ALTERNATE CONFIGURATIONS 

Options for rf connectors and driver logic are described on page 37. In addition, 
all models are also available without integral drivers —see pages 34-35 for full 
technical details. 


specifications, Series F91 and F92 


FREQUENCY (GHz) 
MODEL NO. 


Min Isolation (dB) 
otal Max Insertion Loss (dB) 
Max VSWR (ON position) 
Min Isolation (dB) 
F9113 Max Insertion Loss (dB) 
Max VSWR (ON position) 
F9114 
F9214 


Min Isolation (dB) 
PERFORMANCE CHARACTERISTICS 


CHARACTERISTIC 


Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


Switching Speed@................ <10 nanoseconds 

Control Input Impedance ...... 1... T1TL-compatible, two-unit load. (A unit load is 
1.6mA sink current and 40uA source current.) 

RTI CHBMOG I CEM oxo. con arses 0 enc. >, = Logic “0” for port ON and logic ‘1” for port OFF. 

Power Supply Requirements ....... +5V+2%, 95mA; —12V to —15V,1mA 


Power Handling Capability (from —65°C to + 25°C; 
see power derating curve, Fig. 1, for higher temperatures) 
POE OWOE on hc s «isc ese be a 2W 


Peak Power 
(1 wsec. max. pulse width)...... 10W 
ENVIRONMENTAL RATINGS 
Temperature Range............... Operating: —65°C to +110°C 
Non-operating: —65°C to +125°C 
MUIMICItys;ONnOCK, CtCs fe .c45.. 2 «ee Per MIL-STD-202C (See page 52 for details) 


DIMENSIONS & WEIGHTS 
See page 54 for dimensional and weight data 


AVAILABLE OPTIONS 


Option No. Description 
7 SMA male rf connectors 
9 Inverse logic (logic ‘‘1”’ for port ON 
and logic “0” for port OFF) 
10 One SMA male and one SMA female rf connector 
33 EMI filter bias terminals 


© Switching speed is defined as the time interval between 10% and 90% of the output rf power /evel. 


3/ 


%e OF 
RATING 
AT +25°C 
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-65°C +25°C +110°C 
TEMPERATURE 


Fig. 1 Peak and average power derating factors 
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Miniature SPMT 


PIN Diode Swiiches 


Series 9land 92 


Actual Size 


MODEL 9720 
2-18GHz SWITCH 
SER KO 4 


iCROWAVE |” 
Pra 
usa 


e 2to 18 GHz frequency range (Series 91) Series 91 and Series 92 switches provide high performance characteristics over 
e 0.2 to 4 GHz frequency range (Series 92) a multi-octave frequency range. Series 91 models cover the frequency range 

e Low VSWR and insertion loss of 2.0 to 18.0 GHz while Series 92 models cover the range of 0.2 to 4.0GHz. 

e Up to 60dB isolation 9120 and 9220 are SP2T switches measuring 0.87 x 0.69 x 0.38 inches. 9130 


and 9230 are SP3T switches measuring 1.0 x 1.0 x 0.38 inches. 

All models in both series use an integrated 
circuit assembly of series-shunt 
configuration beam-lead and chip PIN 
diodes mounted in a thin-film microstrip 
transmission line. The circuit configuration 
is shown at the left. 

By applying positive current to a bias 
terminal, the associated port is OFF since 
the corresponding shunt diodes are biased to a low resistance and the series 
diode to a high resistance. With negative current at the bias terminal, the 

converse conditions are established and the port is ON. Since bias terminals 

are individually available for each port, the user has the option of any 

combination of ports ON or OFF. 


ALTERNATE CONFIGURATIONS 


Options for rf and bias connector selection are described on page 39. In 
addition, all models are also available with integral drivers—see pages 40-41 
for full technical details. 


e Miniature size, light weight 


Specifications, Series 91and92 


MODEL NO CHARACTERISTIC 
Min Isolation (dB) 

9120 (SP2T) Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
9130 (SP8T) Max Insertion Loss (dB) 
Max VSWR (ON position) 


Min Isolation (dB) 
9220 (SP2T), 9230 (SP3T) Max Insertion Loss (dB) 
Max VSWR (ON position) 


PERFORMANCE CHARACTERISTICS 


Switching Speed® > ig, Acie ee 500 nanoseconds maximum 
when driven by a shaped current pulse. 


Power Handling Capability (from —65°C to + 25°C; 
see power derating curve, Fig. 1, for higher temperatures) 


AV ETA GI ROWING 4, cis eeleris cic ele «one 2W 
Peak Power 
(1 usec. max. pulse width)...... 75W 


Bias Current Required at Each Port for 

Rated Isolation and Insertion Loss 
PX! (OLA 5 Sag Ee eReleas LAI +30mA 
ERAN MM or ech a i a —50mA@ 


ENVIRONMENTAL RATINGS 


Temperature Range, 
Operating and Non-Operating .... —65°C to +125°C 


PIRITICIEY A ONOCKS OC): Fas Suisice wis o's ce Per MIL-STD-202C (See page 52 for details) 


DIMENSIONS & WEIGHTS 
See page 55 for dimensional and weight data. 


AVAILABLE OPTIONS 


Option No. Description 
3 SMA female bias connector 
4 Solder-type bias terminals 
if SMA male rf connectors 
33 EMI filter bias terminals 


Other available options include units modified for closed-loop levelling applications. 
Additional information about special requirements can be obtained from the factory. 


© The interval between the instant the rf power level in the port switched OFF drops to 90% of its 
Original value and the instant the rf power /Jevel in the port switched ON rises to 90% of its final value. 


@For operation with more than one port ON, total negative current should be limited to —100mA. 


100 
90 
80 
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-65°C +25°C +125°C 
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Fig. 1 Peak and average power derating factors 
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Miniature SPMT PIN Diode 
Switches With Integral Drivers 


Series F91 and F92 


PIN Diode Control Devices 


Actual Size 


e 2to 18 GHz frequency range (Series F91) Series F91 and Series F92 switches with integral drivers provide high 

° 0.2 to 4 GHz frequency range (Series F92) performance characteristics over a multi-octave frequency range. Series F91 
e Low VSWR and insertion loss models cover the frequency range of 2.0 to 18.0 GHz while Series F92 models 
e Up to 60GB isolation cover the range of 0.2 to 4.0GHz. 

e Miniature size, light weight All models in both series use an integrated circuit assembly of series-shunt 


configuration beam-lead and chip PIN diodes mounted in a thin-film 
microstrip transmission line. F9120 and F9220 are SP2T switches measuring 
1.1 x 0.85 x 0.38 inches. F9130 and F9230 are SP3T switches measuring 
1.0x1.0x 0.75 inches. 

The integral driver requires +5, —12 volt power supplies and TTL-compatible 
logic control signals of either sense. All models have independent port control. 


ALTERNATE CONFIGURATIONS 


Options for logic, control and rf connector selection are described on page 41. 
An alternate package sizing for the SP2T models is available on special order 

as the Model F9121 or F9221. (See page 55 for dimensional data.) In addition, 

all models are also available without integral drivers—see pages 38-39 for 

full technical details. 
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Specifications, Series F91 and F92 


MODEL NO. 
F9120 (SP2T) 


Min Isolation (dB) 
F9130 (SP3T) Max Insertion Loss (dB) ‘ea |p ay |) Tere 
Max VSWR (ON position) a TAS | are |) s7As 
Min Isolation (dB) 


Max Insertion Loss (dB) 
Max VSWR (ON position) 


FREQUENCY (GHz) 


Or: 2.0 4.0 8.0 
to to to to 
4.0 4.0 8.0 | 12.4 


CHARACTERISTIC 


Min Isolation (dB) 
Max Insertion Loss (dB) 
Max VSWR (ON position) 


F9220 (SP2T), F9230 (SP3T) 


PERFORMANCE CHARACTERISTICS 


Switching Speed ® 53° 0h OO eee 500 nanoseconds maximum. 
Control Input Impedance .......... TTL-compatible, two-unit load. (A unit load is 
1.6mA sink current and 40uA source current.) 
CHOPS] ove | ve.» canes ay Cee ace Logic ‘‘0” for port ON and logic ‘1” for port OFF. 
Power Supply Requirements @ +5V, +2% | —12V to —15V 
ROWCOPANGMO2Z205 06.0 oe cm ees 65mA 50mA 
PaO O RAMI CMO 2S0) le can ate tester als nve.s 125mA 50mA 


Power Handling Capability (from —65°C to + 25°C; 
see power derating curve, Fig. 1, for higher temperatures) 
AVETAGOTROWENR, 5 e055 ce ee ow 2W 
Peak Power 
(1 usec. max. pulse width)...... 75W 


ENVIRONMENTAL RATINGS 


Temperature Range ............... Operating: —65°C to + 110°C 
Non-operating: —65°C to +125°C 
PURMIGILV A ONOCK, CICN S23 ee eg as Per MIL-STD-202C (See page 52 for details) 


DIMENSIONS & WEIGHTS 
See page 55 for dimensional and weight data 


AVAILABLE OPTIONS 


Option No. Description 
3 SMA female bias terminals 
4 Solder-type bias terminals 
Tf SMA male rf connectors 
9 Inverse logic (logic “1” for port ON 
and logic “0” for port OFF) (for F9120 and F9220 only) 
27 Single port (toggle) control 
33 EMI filter bias terminals 


% OF 
RATING 
AT +25°C 

50 


-65°C +25°C +110°C 
TEMPERATURE 


Fig. 1 Peak and average power derating factors 


@ The interval between the instant the rf power level in the port switched OFF drops to 90% of its 
original value and the instant the rf power level in the port switched ON rises to 90% of its final value. 


@ For one port ON. 
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Absorptive 
PIN Diode Modulators 


PIN Diode Control Devices 


e S, C and X-U band models 


e High performance special 
MIC quadrature hybrid design 


e 20ns switching speed 
© 60dB dynamic range 
e 2.0 max. VSWR 


Series 195 


Actual Size 


The Series 195 family of fast absorptive modulators are current-controlled PIN 
diode attenuators designed to provide small size and high performance at low 
cost. Their characteristics make them ideally suitable for a wide range of 
applications including level setting, amplitude modulation, pulse modulation and 
high speed switching. 


2 TO 18GHz FREQUENCY RANGE 

The three models in the Series 195 encompass a frequency range from 2 to 18GHz: 
Model 1952, from 2 to 4GHz; Model 1954, from 4 to 8GHz; and Model 1958, 

from 8 to 18GHz. Each model is capable of extended bandwidth operation, 
typically 3:1, with only moderate degradation in performance at the band edges, 

as shown in the specifications on page 43. 


UNIQUE QUADRATURE HYBRID DESIGN 

The rf circuit uses two shunt arrays of PIN diodes and two quadrature 

hybrid couplers as shown at the left. The 
hybrids are of a unique GMC microstrip 
design which readily integrates the hybrid 
with the diode array in order to yield a 
minimal package size. All models provide 
up to 60dB of attenuation, with better than 
20ns switching speeds when switching in 
either direction between insertion loss and 
max. attenuation level, when driven with an appropriately shaped current waveform. 


ALTERNATE CONFIGURATIONS 

Options for rf and bias connector selection are described on page 43. In addition, 
Series 195 models are also available with integral drivers —see pages 44-45 for 
full technical details. 


43 


Specifications, Series 195 


FREQUENCY | INSERTION 


MAXIMUM DEVIATION (+dB) FROM 
MODEL NO. RANGE LOSS, MAX. | VSWR, NOMINAL ATTENUATION AT: 
(GHz) (dB) MAX. 10dB 20dB 40dB 60dB 


ce 
eS seatses 
a 


ee ae 
eto 
aoa 
ina Heo cae || 
Ene 
Pasi) 


1 1 


PERFORMANCE CHARACTERISTICS 60 

Mid-Band Attenuation Range ............ 60dB min. 

Switching Speed®@ OEP Aig Aas ire gia TRE =20 nanoseconds BG 

Power Handling Capability® Do aps SOE 100 mW average 

BGWomOVCNIOAC tas <n ciiichsis aces es os vw ste 6 Ke 1 W average, 70W peak ® ey 

oo a ee ee 0 to +80mA max. (See Fig. 1) ee) 
30 

ENVIRONMENTAL RATINGS 

Temperature Range 20 

Operating and Non-Operating ......... —54°C to +125°C 

RAPPIIICHEY MOMOCK CIC.) en sie ceo uses «inte nt Per MIL-STD-202C (See page 52 for details) ,, 

DIMENSIONS & WEIGHTS 

See page 56 for dimensional and weight data 


AVAILABLE OPTIONS 


Option No. Description 
3 SMA female bias connector 
if. Two SMA male rf connectors 
10 One SMA male and one SMA female rf connector 
64 SMC bias connector 


@ Except from 16 to 18 GHz where insertion loss is 3.5dB max. and VSWR is 2.0 max. 
© In either direction between insertion loss and max. attenuation level, 
as measured from 10% to 90% of the rf power output. 
© Power rating is for continuous operation within specifications from —54°C to + 125°C. 
@ Max. pulse width 1 us at + 25°C linearly degraded to 20W, 1 us at +125°C. 


call 


25 30 35 40 


CONTROL SIGNAL INPUT 


Fig. 1 Typical Curve of 
Attenuation vs. Bias Current 
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Absorptive PIN Diode 
Modulators With Integral Drivers 


Series D195 


PIN Diode Control Devices 


Actual Size 


GENERAL 
5 wicnowave 


Mave IN USA 


° S, C and X-U band models The Series D195 family of fast linear absorptive modulators with integral drivers 

° High performance special are Ccurrent-controlled PIN diode attenuators designed to provide small size and 
MIC quadrature hybrid design high performance at low cost. Their characteristics make them ideally suitable 

° 10ns switching speed for a wide range of applications including level setting, amplitude modulation, 

° 60dB dynamic range pulse modulation and high speed switching. 

* 2.0 max. VSWR 2 TO 18GHz FREQUENCY RANGE 


Frequency coverage from 2 to 18 GHz is provided by three models in the Series: 
Model D1952 (2-4 GHz), Model D1954 (4-8 GHz) and Model D1958 (8-18 GHz). 
Each model is capable of extended bandwidth operation, typically 3:1, with only 
moderate degradation in performance at the band edges, as shown in the 
specifications on page 45. 


UNIQUE QUADRATURE HYBRID DESIGN 

The rf circuit uses two shunt arrays of PIN diodes and two quadrature 

hybrid couplers as shown at the left. The 
hybrids are of a unique GMC microstrip 
design which readily integrates the hybrid 
with the diode array in order to yield a 
minimal package size. The integral 
driver provides voltage-controlled linear 
attenuation of 10dB per volt. All models 
provide up to 60dB of attenuation. 

When switching in either direction between insertion loss and any attenuation 
level greater than 10dB, switching speed will vary, as a function of attenuation 
level, between 10 and 50ns. For small attenuation level changes at or near 
insertion loss, switching speed may approach 1 «sec. Consult factory for 
technical information on alternate configuration with improved switching 
speed performance. 


ALTERNATE CONFIGURATIONS 
Options for rf connector selection, 20dB per volt transfer function and operation 
from +15V power supply (in lieu of +12V) are described on page 45. In addition, 


all models are also available without integral drivers—see pages 42-43 for full 
technical details. 


Specifications, Series DI95 


FREQUENCY | INSERTION MAXIMUM DEVIATION (+dB) FROM 
RANGE LOSS, MAX. | VSWR, NOMINAL ATTENUATION AT: 
MAX. 


(GHz) (dB) 


PERFORMANCE CHARACTERISTICS 


Mid-Band Attenuation Range ............ 60dB min. 

Switching Speed@ MPSA creat | bee ee ae =10 to 50 nanoseconds 
Power Handling Capability ast sss 100 mW average 

PIV CMO VOMLOGG Ee. ice. e oc. G Grerds sea ce sche es 1W average, 70W peak @ 
Nominainranster Function .............. 10 dB per volt 

Linearity of Transfer Curve .............. See Fig. 1 

Control Signal Input Voltage Range....... Oto +6V 

Control Signal Input Impedance .......... 10K ohms (nominal) 
Power Supply Requirements ............. +12V at 100mA (max.) 


—12V at 20mA (max.) 


ENVIRONMENTAL RATINGS 


Temperature Range, 
Operating and Non-Operating ......... —54°C to +110°C 


FAMILY EOMOCKs, OlCrr nite as ieers ce oie 6 as Per MIL-STD-202C (See page 52 for details) 


DIMENSIONS & WEIGHTS 
See page 56 for dimensional and weight data 


AVAILABLE OPTIONS 


Option No. Description 
7 Two SMA male rf connectors 
10 One SMA male and one SMA female rf connector. 
61 20dB/volt transfer function with 0 to +3V control sianal input. 
62 +15 volts operation. 
64 SMC bias connector 


@ Except from 16 to 18 GHz where insertion loss is 3.5dB max. and VSWR is 2.0 max. 
® In either direction between insertion loss and any attenuation level greater than 10aB, 


as measured from 10% to 90% of the rf power output. 


® Power rating is for continuous operation within specifications from —54°C to + 110°C. 


@ Max. pulse width 1 us at + 25°C linearly degraded to 20W, 1 us at + 110°C. 
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Fig. 1 Transfer Curve with 
Envelope of Typical Deviation 
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Absorptive High-Speed SPST PIN 
Diode Switches With Integral Driver 


Models DM186BH, DM189H and DM19OH 


© 0.2 to 18 GHz frequency range 

© Up to 65dB isolation 

e Low VSWR and insertion loss 

® Less than 20 nsec switching speed 
e Small size, light weight 


Actual Size 


ai * 
DM186BH DM189H 


DM190H 


SPST PIN diode switches with integral drivers. Operating over the instantaneous 
frequency range from 0.2 to 18 GHz, they exhibit nominal isolation characteristics | 
of 45, 65 and 35aB, respectively. The rf design consists of a T-pad arrangement of | 
shunt and series chip diodes in a microstrip integrated circuit transmission line, 
and a patented low-loss bias line. 


SWITCH CONTROL 
The currents required to switch the units ON or OFF and to simultaneously maintain a 
bilateral 50-ohm impedance match at insertion loss and maximum isolation are provided 
by the integral drivers, which are controlled by logic signals applied by the user. | 


HIGH-ISOLATION (REFLECTIVE) MODELS 

These units are also available for operation 
as high-speed high-isolation 

reflective switches. Designated by 

Option 31, the reflective switches are 
intended for low-frequency applications 
where the isolation provided by the 
conventional shunt diode switch design ; 
(such as that used in the Series M86) is 
inadequate. A typical response curve of the 


Models DM186BH, DM189H and DM190H are high-speed broadband absorptive . 


e 
° 


uw + 
°o 


ATTEN ABOVE IL (dB) 


ike) 20 40 BO 124 18.0 


FREQUENCY (GHz) Model DM186BH/31 is shown at the left. i 


. 
ALTERNATE CONFIGURATIONS 
Options for rf and control connector selection as well as control input impedance 
and logic are described on page 47. In addition, these units are also available 
without integral drivers for use as continuously variable absorptive attenuators 
(see Models M186B, M189 and M190 on pages 48-49) or with digitally- 
programmable drivers for use as step attenuators (see Series 325 on pages 50-51.) | 

| 


* Patent Nos. 3,812,438 and 3,713,037 


Specifications, DM1I86BH, DM189H and DMI9OH 


MODEL NO. 
DM186BH 


FREQUENCY (GHz) 
CHARACTERISTIC 


Dynamic Range (dB) 
Max Insertion Loss (dB) 
VSWR (ON) 

VSWR (OFF) 


Dynamic Range (dB) 
Max Insertion Loss (dB) 
VSWR (ON) 

VSWR (OFF) 


Dynamic Range (dB) 
Max Insertion Loss (dB) 


DM189H 
DM190H VSWR (ON) 
VSWR (OFF) 


@Except 40 dB from 0.2 to 2.0GHz. 


|= NO 
Ga: 


0 
5 
5 
.0 
.0 
Re) 
0 
aS 
0 
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PERFORMANCE CHARACTERISTICS 

Switching Speed (Time interval between 

10% and 90% of the output rf power level) 
(ON eS. Ss ae 20 nsec. max. 
OisteeTOMS Nites. se eee dss 30 nsec. max. 

Power Handling Capability (from —65°C to +25°C; 

see power derating curve Fig. 1, for higher temperatures) 
Operating Power ......... 2 watts max. (peak or average) 


—15Vdc, +5% 
85mA 
170mA 
85mA 


TTL compatible, two-unit load. (A unit load 
is 1.6mA sink current and 404A source current.) 


Logic ‘‘0” (—0.3 to +0.7 volt) for switch OFF and 
logic ‘1’ (+2.5 to +5.0 volts) for switch ON. 


+ iloVdc, 2% 


Power Supply Requirements 
RMSE ce re os ee ek a 
OM ah os Acglaso eee 
DUM AUS ac ein eae ee 


Control Input Impedance .... 


Ono MOG Crete divka das! acc 


ENVIRONMENTAL RATINGS 


Temperature Range ......... Operating: —65°C to +85°C. 


Non-operating: —65°C to +125°C 


PUMIGIyeRONOCK,etC, 6. ..- or: Per MIL-STD-202C (See page 52 for details) 


DIMENSIONS & WEIGHTS 
See page 57 for dimensional and weight data. 


AVAILABLE OPTIONS 


Option No. Description 
Tf Two SMA male RF connectors 
9 Inverse logic (logic “0” for switch ON.and logic ‘‘1”’ for switch OFF) 
10 One SMA male and one SMA female RF connector 
20* Two-unit load control input impedance 
30 Solder-type control terminals 
31 High isolation (reflective) design 


*All models are furnished with this option unless otherwise 
specified by customer. Other options, such as 50 ohms to ground, 
are available on special order. 
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Fig. 1 Peak and average power derating factors 
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Absorptive PIN Diode 
Attenuator/Modulators © 


PIN Diode Control Devices 


® 0.2 to 18 GHz frequency range 
© Up to 65cB attenuation range 
© Low VSWR and insertion loss 


° As low as +0.5dB 
frequency sensitivity 
® Small size, light weight 


Mode! M186B Schematic Diagram 


Models M186B, M189, and M190 


311 Driver 


% Actual Size 


Actual Size 


This family of absorptive PIN diode attenuator/ 
modulators operates over the instantaneous 
frequency range from 0.2 to 18 GHz. Their 
multi-octave bandwidth makes them highly 
suitable for ECM equipment and wideband 
swept power, VSWR and attenuation measuring systems. 
The rf design consists of an arrangement of shunt and 
series chip diodes in a microstrip integrated circuit transmission line, 
as shown in the schematic diagrams at the left. 
The arrangement permits operation as a bilaterally-matched device at all attenuation 
levels by separately controlling the bias currents through the series and shunt diodes. 


ATTENUATION LEVELS 


The Models M190 and M186B are rated for attenuation levels up to 35 and 45dB 
respectively. The Model M189, which consists of the equivalent of two independently- 
controlled M190 attenuators in a single rf assembly, is rated up to 65dB. Models M189 
and M190 are also available with digitally-programmable drivers under the designation 
of Series 325 (see pages 50-51 for full description). 


POWER RATINGS 


Although the three models safely tolerate input powers up to 2 watts from —65°C to 
+25°C, the maximum power level at which they operate within specifications is shown 
in Fig. 1. For higher power applications, narrower band LM186B, LM189 and LM190 
models are available. 


DRIVERS 


The proper levels of series and shunt diode currents required for operation as a 
matched attenuator are provided by either the user’s circuitry, or by the General 
Microwave Model 311 Driver. The Model 311 provides voltage controlled linear 
attenuation with a nominal transfer function of 10dB per volt. One driver is required for 
each modulator except for Models M189 (or LM189) which require two drivers. When 
ordered with drivers, the driver/attenuator assembly is calibrated for optimum linearity 
at 2 GHz. Calibration at other frequencies within the band is available on special order. 


FOR USE AS REFLECTIVE SWITCHES 

By reducing the series diode current to zero, these units are operated as high-isolation 
reflective switches for low frequency applications where the isolation provided by the 
conventional shunt diode switch design (such as that used in the Series M86) 

is inadequate. A typical response curve of the Model M186B operating with no series 
diode current is shown in Fig. 2. 

UNITS WITH INTEGRAL DRIVERS 

These units are also provided with integral drivers to function as high speed ON-OFF 
absorptive switches. (See pages 46-47) 

ALTERNATE CONFIGURATIONS 


Options for rf and bias connector selection, as well as higher operating temperature 
range, are described on page 49. 


* Patent Nos. 3,812,438 and 3,713,037 
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Specifications, Models M186B, M189,and M19O 


CHARACTERISTIC 


Max Insertion Loss (dB) 22 
M186B | Max VSWR 1275 
Min Attenuation (dB) @) 45 
Max Insertion Loss (dB) ! 
Max VSWR ; 
Min Attenuation (dB) 
Max VSWR 
Min Attenuation (dB) 


@ Except 40 0B up to 2 GHz. 


Max Insertion Loss(dB)} 1.5 2.6 
LM186B |Max VSWR 1.5 1.75 
Min Attenuation (dB) 40@ | 40 
Max Insertion Loss(dB)| 2.5 
LM189 |Max VSWR 1.5 
Min Attenuation (dB) 65 
Max Insertion Loss(dB)| 1.5 1.8 
Max VSWR eo 1.75 
Min Attenuation (dB) 35 30 


@ Except 35 dB up to 2 GHz. 


LM190 


ATTENUATION FLATNESS, +dB Variations 


LM1 
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0. 
0. 
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PERFORMANCE CHARACTERISTICS 
Power Handling Capability (from —65°C to + 25°C; 
see power derating curve, Fig. 3, for higher temperatures) 
MisoBaMLoo, M1900.*... 2.0. Operating, peak or average: —4 to+ 20dBm (See Fig. 1) 
Max. safe, peak or average: +33dBm 
Operating, peak or average: +20dBm 
Max. safe, peak or average: +33dBm 


LM186B, LM189, LM190......... 


Bias Current Requirements 


RUMEN TD ccs nis, gheciumiast > oe 
M186B, LM186B, M190, LM190 ... 


ENVIRONMENTAL SPECIFICATIONS (RF Unit) 


Temperature Range .............. Operating: —65°C to + 85°C@ 
Non-operating: —65°C to +125°C 
Per MIL-STD-202C (See page 52 for details) 


+100mA max. 
+50mA max. 


Humidity, shock, etc. 0... ccitate.s 
MODEL 311@CHARACTERISTICS 


Nominal Transfer Function ......... 
Linearity of Transfer Curve ......... 


Typical Small Signal Bandwidth 
Mis6B; M189) M190 23... -2 
LM186B, LM189, LM190......... 


Control Signal Input Voltage Range . 
Control Signal Input Impedance .... 
RBSDONSO cIIMG s,s +9 eee Hotes 
Power Supply Requirements ....... 


10dB/volt 

+1dB from 5dB above insertion loss 

at calibration frequency 

500 kHz 

50 kHz 

0 to +5 voltsdc 

3K ohms (nominal) 

From 5 to 100 usec depending on attenuation change 
+15V +0.1%,125mA 

—15V+0.1%,125mA 


Temperature Range ............-.- Operating: —55°C to +75°C 
Non-operating: —55°C to +85°C 
DIMENSIONS & WEIGHTS 


See page 57 for dimensional and weight data (modulators) 
See page 57 for dimensional and weight data (driver) 


Q@units are available tor operation to + 125°C on special order. See “AVAILABLE OPTIONS” 
@Specifications listed are for each Model 3117 Driver in use. 
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Fig. 2 Typical Response Curves of Model M186B 
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Fig. 3 Maximum Safe Power Derating Factors 


AVAILABLE OPTIONS 
Option Description 
4 Solder-type bias terminals 
7 Two SMA male rf connectors 


10 One SMA male and one 
SMA female rf connector 


33 EMI filter bias terminals 
35 High-temperature design (+ 125°C) 
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PIN Diode Control Devices 


° 0.2 to 18 GHz frequency range 
e Up to 120dB attenuation range 
e 1dB min. attenuation interval 
e As low as +0.5dB 

frequency sensitivity 
e BCD, TTL-compatible logic 
e 5 usec. typical switching speed 


WN 


Digitally Programmable 
PIN Diode Attenuators 


Series 325 


OUTPUTS 
JT J2 53 56 


The Series 325 instrument-grade broadband programmable attenuators have evolved 
from the General Microwave family of M189 and M190 matched PIN diode attenuators 
described on pages 48-49. By employing a modular digitally-programmed driver, 

the Series 325 offers the user an attenuator characterized by the speed and reliability 
of the PIN diode and, in addition, a unique degree of flexibility that permits selection of 
dynamic range and attenuation intervals dedicated to individual application. 


DESIGN VERSATILITY 

Each Series 325 unit consists of an rf assembly and digital driver interconnected by 
coaxial cables. The rf assembly employs some combination of M189 and M190 
attenuators chosen to meet the dynamic range and attenuation interval. By using 
multiple rf elements (the M189 has two independent elements and the M190 only one), 
a maximum overall design economy can be achieved in the trade-off between driver 
complexity and rf insertion loss. 


PERFORMANCE CHARACTERISTICS 


Table 1-TYPICAL STANDARD MODELS, SERIES 325 _—‘ The rf performance of the Series 325, such as insertion loss, VSWR and 


Atten. Atten. 
Range, | Interval, 
dB d 


Lo 


* Patent Nos. 3,812,438 and 3,713,037 


Driver RF 
Model No. Assembly 


frequency sensitivity, is determined by the characteristics of the M189 
and M190 detailed on pages 48-49. On the other hand, such 
characteristics as temperature stability and repeatability depend 


40-10...) 45 |) S25 10-7 upon the combined characteristics of rf assembly and driver. 
1 325-20-1 A 
325-30-1 B The driver assembly for the Series 325 is housed in a metal enclosure 
0-30 3295-30-10 which can be remotely located from the rf assembly by distances of 
325-404 up to 100 feet. Because each attenuation interval can be individually 
0-40 325-40-2 adjusted, unique attenuation programming can be achieved and 
325-4010 re recalibrated at periodic intervals against laboratory standards. 
325-601 | B | ™ 
os WIDE CHOICE OF STANDARD MODELS 
| 10 | 3265-60-10 [A | SRaTITES To provide an indication of the capabilities of the Series 325, Table 1 
0-80 325-80-1 fe Spink lists a number of standard designs which can be provided. Require- 
325-80-2 One M190| ments for variations from the models listed are invited. 
0-100 325-100-2 POS BaP NOTE—AII models listed include standard versions (0.2-18 GHz frequency range) 
es 325-120-6 | ee Baa] Two M189 | of the M189 and/or M190 rt assembly. For higher power units (with 0.2-12.4 GHz 
0-120 325-120-410 esi) frequency range), add suffix “L” to model number; e.g. 325L-30-1 


For details of A and B driver dimensions, weights, connectors, etc. see page 58. 


Specifications, Series 325 


RF ASSEMBLY 
(See pages 48-49 for specification details of M189 and M190) 


DRIVER CHARACTERISTICS 

Power Supply Requirements. .. +15V at from 150mA to 400mA 
—15V at from 150 mA to 450mA 
+5V at from 125mA to 375mA 


Logic Input @ Me ees > 2 os Logic 0: —0.3 to 0.7V 
Logic 1: 2.5 to 5.0V 
Code: BCD 
Dimensions and Weights ....... See page 58 for details on driver types A and B. 


OVERALL SPECIFICATIONS (Driver plus rf assembly) 
Accuracy at Calibration Freq. @. . 2%0.2dB or 0.05dB per 10dB, whichever is greater. 
Temperature Stability (0-65°C) .. Oto 30dB:0.01dB/°C 
30 to 60 dB: 0.02dB/°C 
Power Supply Stability ......... 0.05dB/% change in +15V supply 
0.1dB/% change in —15V supply 


SWITCHING SPGOG. warm caste. ce wastes From 3 to 20usec. depending on model and attenuation change. 
Operating Temperature Range... O0°C to 65°C 

Humidity; onOck,, etc: s..4.....)..- Per MIL-STD-202C (For rf assembly only. See page 52 for details) 
ACCESSORIES 


Accessories furnished include 1-ft. interconnecting cables (extra lengths available on 
special order) and mating power/logic connector. 


AVAILABLE OPTIONS 


A number of standard rf assembly options exist, as described for the M189 and M190 on 
page 49. Additional information about special requirements can be obtained from the factory. 


ORDERING INFORMATION 


To order a Series 325 Programmable Attenuator, consult Table 1 to determine if a standard 
model is available that meets your requirements. For models not listed or for other special 
requirements, please consult the factory. 


Ree V, +5V operation is standard. Units for +12V, +5V operation are available on special order. 

Each logic line requires a source current of 3mA and a sink current equivalent to three TTL loads. 

Each line is inactive when its input is low, and is driven to its active condition with the application of 
a high control signal. 


@ All units are calibrated at 4 GHz. Calibration at other frequencies within the band is available upon request. 
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oy dit. 


PIN Diode Control Devices 


ENVIRONMENTAL RATINGS 
(Applicable to all rf units of PIN Diode Control! Devices) 


Humidity ..... MIL-STD-202C, Method 103B, Cond. B (96 hrs. at 95%) 
SHOCK er Urea: MIL-STD-202C, Method 213, Cond. B (75G, 6 msec) 
Vibrationmeaee MIL-STD-202C, Method 204A, Cond. B 

(.06” double amplitude or 15G, whichever is less) 
Altitude ...... MIL-STD-202C, Method 105C, Cond. B (50,000 ft.) 


Temp. Cycling. .MIL-STD-202C, Method 102, Cond. D, 5 cycles 


=— BIAS CONNECTOR 
TYPE SMC MALE 


(10,1) 101 (2,6) DIA 
THRU 2 HOLES 


RF CONNECTORS (2) 
TYPE SMA FEMALE 


SERIES M86 
Approx. Wt.: 10z. (28 gm) 


SV 4 
(9,4) 
CONTROL CONNECTOR 


TYPE SMC MALE 


-101 (2,6) DIA 
THRU 2 HOLES 


RF CONNECTORS (2) 


Fee, 372.013 TYPE SMA FEMALE 


yw 
Se | 


(13,5) 


.396 (10, 1) 


SERIES DM86 
Approx. Wt.: 2.0z. (56 gm) 


CONTROL TERMINAL 


101 (2,6) DIA 
THRU 2 HOLES 


(590) =a RF CONNECTORS (2) 
| ihe TYPE SMA FEMALE 
ied El 
(11,2) 
oe | 396(I0,|) 
| 33,e 25 ( 
(64) i 
(9,4) 
792 
(20,1) 


SERIES FM86 
Approx. Wt.: 20z. (56 gm) 


Dimensions and Weights 


Dimensional Tolerances, unless otherwise indicated: .XX +.02; .XXX +.005 


RF CONNECTORS (3) 
TYPE SMA FEMALE 


Tan ae | + 3 
t YN (7s 
10 
25) 6) 
elisa al (8,1) \.125(3,2) DIA. THRU 99 
(2,5) | 640 HOLES (25,1) 
(16,3) 
MODEL M870 


Approx. Wt.: 1.50z. (42 gm) 


593 
(15,1) 
544/2° 
TYP 2PLACES 
a 3 


RF CONNECTORS(5) 
TYPE SMA FEMALE 


ie eas 7 
15,1 va 
Moy) 156 #993 (4.0)DIA. THRU 


-000 
2 HOLES 


(25,2) 
’ lane CONNECTORS(4) 
TYPE SMC MALE 


MODEL M871 
Approx. Wt.: 2.50z. (70 gm) 


RF CONNECTORS (6) 
TYPE SMA FEMALE 
BIAS 
CONNECTORS(5) 
TYPE SMC MALE 


4-40 UNC-2B THD X 
.33(8,4) DEEP 2 HOLES 


MODEL M873 
Approx. Wt.: 2.50z. (70 gm) 


4-40 UNC- 
2B X.52(13,2)DP « CONNECTORS(3) 
4HOLES TYPE SMC MALE 
RF CONNECTORS (4 
TYPE SMA FEMAL 
MODEL M875 


Approx. Wt.: 2.50z. (70 gm) 


} 


CONTROL CONNECTOR 
TYPE SMC MALE 


32 
(8,1) 125(3,2)DIA. THRU 
Lo 2 HOLE 


RF CONNECTORS(3) (25) 
TYPE SMC FEMALE | 49 


(16,3) 


MODEL DM870 
Approx. Wt.: 2.50z. (70 gm) 


J3(LGC O OFF, 
LGC 1 ON) 


CONTROL 
TERMINAL 


J2(LGC O ON, 
LGC | OFF) vi 


COMMON 125(3,2) DIA. 
RF CONNECTORS | THRU 
(3)TYPE SMA —-32 2 PLACES 


FEMALE (8,1) 
99 
10 bat (25,1) 


(2,5) 
640 
(16,3) 


MODEL FM870 
Approx. Wt.: 2.50z. (70 gm) 


2-56 x.172(4,4) DP 
INSERT, 4 PLACES 
FOR MOUNTING 


RF CONNECTORS(6) CONTROL 
TYPE SMAFEMALE —_TERMINALS(5) 


(SWITCH NOT SHOWN 


FOR CLARITY) 
MODEL FM873 
Approx. Wt.: 4.0z. (113 gm) 


RF CONNECTORS (5) 
TYPE SMA FEMALE 


(15,1) 
“a 


ONTROL CONNECTORS (4) 


- Cc 
Seer NcenEs COMMON TYPE SMC MALE 
875 155.010 
(22,2) (3,94) 
1.19 
(30,2) 


MODEL DM871 
Approx. Wt.: 4.5 0z. (127 gm) 


2-56 x.172(4,4)DP 
INSERT, 4 PLACES 
FOR MOUNTING 


-l2v + +5v 
O00 


ve 


2 PLACES 680 85 
soo (17,3) (2,2) 
CONTROL |.20TYP. 


TERMINALS(4) (30,6) 


(SWITCH NOT SHOWN 
FOR CLARITY) 


RF CONNECTORS (5) 
TYPE SMA FEMALE 


MODEL FM871 
Approx. Wt.: 4.0z. (113 gm) 


1.47 
(37,3) 2-56x.172(4,4) DP 
1.22 INSERT, 4 PLACES 
ane bio FOR MOUNTING 


1} .37 
(9,4) 
nif 19 
260 
4 (6,6) 


CONTROL 
TERMINALS(3) 


RF CONNECTORS(4) 
TYPE SMA FEMALE (SWITCH NOT SHOWN 


FOR CLARITY 
MODEL FM875 said 
Approx. Wt.: 4.0z. (113 gm) 


93 


54 


PIN Diode Control Devices 


RF CONN (3) SOLDER 
TYPE SMA FEMALE TYPE (2) 


MTG 


3 HOLES 


SSS 
: = we 32 
ane MTG HOLES (8/1) 
19 (38) ‘104 DIA THRU (26) 


MODEL 8922 
Approx. Wt.: 1.50z. (43 gm) 


SOLDER 
TYPE (2) 


RF CONN (3) 
TYPE SMA 


— a= 
C2 (9,7) _ 
COMMON 2 
465 je (3,0) 
(18) 939 (91) 
(23,6) MTG HOLES , 

1.84 104 DIA THRU (2,6) 
(46,7) 3 HOLES 


MODEL 8924 
Approx. Wt.: 10z. (28 gm) 


RF CONN (3) 


TYPE SMA FEMALE SULDER 


TYPE (2) MTG 
SURFACE 


85 
(21,6) 
32 Jf 
12 
(30) 4 
32 
MTG HOLES (81) 
104 DIA THRU (2,6) 
3 HOLES 
MODEL 8928 
Approx. Wt.: 1 0z. (28 gm) 
CONTROL 38 
TERMINAL (9,7) 
SMC MALE TYP 
69 49 MOUNTING 
(17.5) (12,4) SURFACE 


RF CONN 
SMA FEMALE 


MODELS 9112, 9113, 9114, 9214 
Approx. Wt.: .39 oz. (11 gm) 


Dimensions and Weights 


Dimensional Tolerances, unless otherwise indicated: .XX +.02; .XXX +.005 


SURFACE 


RF CONN (3) 
TYPE SMA 


MTG HOLES 
104 DIA THRU(2,6) 
3 HOLES 


SOLDER TYPE (4) 


MTG 
SURFACE 


(9/7) 
19 1.500 
1.88 
(47/8) 


MODEL F8922 
Approx. Wt.: 1.5 0z. (43 gm) 


RF CONN (3) MTG HOLES 
TYPE SMA -104 DIA THRU (2,6) 
FEMALE 3 HOLES SOLDER TYPE (4) 


eae = [=] MTG 
ry SURFACE 
.660 i 
(16,8) 
A RET ye 
09 ret 
(2,3) N 
aa 38 
.45 ‘ (9,7) 
(11,4) (23,6) 
1.84 
(46,7) 
MODEL F8924 
Approx. Wt.: 10z. (28 gm) 
RF CONN (3) SOLDER TYPE (4) 
TYPE SMA FEMALE 
re eke SURFACE 
Pos We ORL 
640 85 
(16,3) (21,6) 
10 K 7) 3 Z| 
(2,5) = y 2 
5,0) : 
(3/0) 3 38 
(98) | |. (9,7) 
(17,5) MTG HOLES 
10 _,I 104 DIA THRU (2/6) 
(28,0) 3 HOLES 
MODEL F8928 
Approx. Wt.: 10z. (28 gm) 
CONTROL TERM 
SMC MALE -V EMI 
+V EMI SOLDER TERM. 
SOLDER TERM NAMEPLATE 
RF CONN 
SMA FEMALE(2) 
MOUNTING 
SURFACE 


Pee apeteces 
75 38 6) 
(19, 1) (9,7)' ” 


MODELS F9112, F9113, F9114, F9214 
Approx. Wt.: .430z. (12 gm) 


59) 


CONTROL TERMINAL 
SMC MALE (2) 


RF CONN 
SMA FEMALE (3) 


69 ~ 
(17,5) Y 


sili? 
(4,3) 


MOUNTING 
SURFACE 


MOUNTING Rue Be 
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MODELS 9120, 9220 
Approx. Wt.: .710z. (20 gm) 


+V EMI SOLDER 
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TERMINAL(2) 
SMC MALE 
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SURFACE 
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RF CONN(3) 
TYPE SMA 
FEMALE 


NAMEPLATE 


MODELS F9121, F9221 
Approx. Wt.: 1 oz. (28 gm) 
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RF CONN (2) 
TYPE SMA 
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Dimensions and Weights 


Dimensional Tolerances, unless otherwise indicated: .XX +.02; .XXX +.005 
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Dimensions and Weights 


PIN Diode Control Devices Dimensional Tolerances, unless otherwise indicated: .XX +.02; .XXX +.005 


MODEL 325 DRIVER ASSEMBLIES 
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DRIVER ASSEMBLY A 
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DRIVER ASSEMBLY B 
Approx. Wt.: 2 Ibs. (909 gm) 


1 Number of SMC bias connectors located in this area dependent on rf assembly (1 male and 1 
female for M190 and/or 2 male and 2 female for each M189). 


2 1 male and 1 female SMC bias connector added in this area for 325-80-2. 


3 1 male and 1 female SMC bias connector added in this area for 325-100-2, 325-120-6 and 
325-120-10. 
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RAHAM” 
Radiation Hazard Meters 


General Microwave RAHAM Radiation Hazard Meters detect and measure 
potentially hazardous electromagnetic energy radiating or leaking from rf and 
microwave sources. They are designed to monitor a wide variety of systems — 
military, industrial and commercial — where personnel may be exposed to such 
energy sources. Typical of these are: microwave ovens, medical equipment, 
radar installations, microwave heaters and dryers, mobile communication 
systems, electronic warfare systems. 


OSHA STANDARDS 
The U.S. Department of Labor’s Occupational Safety and Health Administration 
(OSHA) has established occupational safety and health standards for the 
protection of personnel exposed to electromagnetic radiation. 

Following are the applicable paragraphs of those standards, extracted from 
the Federal Register Volume 39, Number 125, June 27, 1974: 


§ 1910.97 NONIONIZING RADIATION 
(1) Electromagnetic Radiation — Definitions 
(i) The term “‘electromagnetic radiation” is restricted to that portion of the 
spectrum commonly defined as the radio frequency region, which for 
the purpose of this specification shall include the microwave 
frequency region. 
(ii) Partial body irradiation. Pertains to the case in which part of the body 
is exposed to the incident electromagnetic energy. 

(iii) Radiation protection guide. Radiation level which should not be 
exceeded without careful consideration of the reasons for doing so. 

(v) Whole body irradiation. Pertains to the case in which the entire body is 
exposed to the incident electromagnetic energy or in which the cross 
section of the body is smaller than the cross section of the incident 
radiation beam. 

(2) Radiation Protection Guide 
(i) For normal environmental conditions and for incident electromagnetic 
energy of frequencies from 10MHz to 100 GHz, the radiation protection 
guide is 10mW./cm.? (milliwatt per square centimeter) as averaged 
over any possible 0.1-hour period. This means the following: 
Power density: 10 mW./cm.? for periods of 0.1-hour or more. 
Energy density: 1 mW.-hr./cm.? (milliwatt hour per square centimeter) 
during any 0.1-hour period. 
This guide applies whether the radiation is continuous or intermittent. 

(ii) These formulated recommendations pertain to both whole body 
irradiation and partial body irradiation. Partial body irradiation must be 
included since it has been shown that some parts of the human body 
(e.g., eyes, testicles) may be harmed if exposed to incident radiation 
levels significantly in excess of the recommended levels. 


SELECTION GUIDE 


RAHAM | Frequency 
Model Range, ok Page 
No. GHz Description No. 
0.3to18 |One meter, one probe, isotropic response | 60 | 
0.01 to 18 |One meter, two plug-in probes, ultra-broadband coverage] 62 | 
0.3to18 |One meter, one probe, high frequency 
0 


01to3 |One meter, one probe, low frequency 


All models are furnished with carrying case and extension cable. 


og 


60 ct: 


RAHAM Isotropic 


Model 3 


The General Microwave Model 3* Isotropic RAHAM portable battery-operated 
power density meter detects and measures potentially hazardous electro- 


® Isotropic response +0.5dB magnetic radiation emanating from rf and microwave CW, FM or pulsed energy 
° 0.3 to 18 GHz frequency range sources, irrespective of the direction and polarization of the incident energy. 
° +1dB frequency sensitivity The Model 3 features operation over the frequency range from 0.3 to 18GHz 
© 0.2 to 200 mW/cm2 power range and over a power density range of 30dB. The instrument has three 10dB ranges 


with full scale readings of 2 mW/cm?, 20 mW/cm? and 200 mW/cm?. 

The isotropic probe, Model 83, employs three orthogonally oriented thin-film 
thermocouple arrays. When the probe is irradiated, alternate junctions located 
within the rf field rise in temperature relative to adjacent thermally ‘“‘sinked”’ 


° High overload protection 
° Easy one-hand operation 


© Measures rf and 
microwave leakage from: 


COMMUNICATION SYSTEMS, junctions. By keeping the temperature differential small, the probe acts as a 
RADAR SYSTEMS, true square law (rms) detector producing a dc output voltage directly 
ELECTRONIC Se proportional to the absorbed radiation. 

WARFARE EQUIPMENT, ETC. 2:4) Wideband frequency performance and accurate near and far field power 


density measurements result from the design of the thermocouple array, which 
is equivalent to a thin-film resistive screen whose surface resistivity is high 
relative to free space impedance. This provides an almost-constant effective 
aperture to radiation fields ranging from UHF to K-band wavelengths such 
that frequency sensitivity over the operating band is held to within +1 dB. 

The probe output is applied to a battery-powered, high-gain, low-noise, 
solid-state amplifier in an instrument case with a self-contained meter 
calibrated to read power density directly in milliwatts per square centimeter. 

In addition to the power density meter 
and isotropic probe, a complete Model 3 
includes a coiled extension cable and a 
carrying case. In normal use, the probe 

is mounted directly on the meter, allowing 
easy one-hand operation as shown. For 
remote operation—to reach awkward 
areas or to protect the user from exposure 
—the extension cable can be used 
between the probe and meter. 


“patent No. 3,931, 573 


Meets the requirements specified 
for test equipment in the “/MP/ 
Performance Standard on Leakage 
from Industrial Microwave Systems” 
dated August 1973 (International 
Microwave Power Institute) 
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Specifications, Model 3 RAHAM 


NOTE—AIll units are factory-tested at 2.45 GHz to assure compliance with specifications. 
Individual unit calibration is available on special order at the following frequencies: 
0.3, 0.5, 1.0, 2.4, 4.0, 8.0, 12.0 and 18.0 GHz. 


MRIS CHENTIOMERNV OG peice ise acs cs ss dys oye 50 Power density meter; thermoelectric type; battery operated 
ERCOMENCVAERANOC clay gies. o arecais-apsocies 0.3 to 18.0 GHz 
BOW CIM ANOS ita clea sc ove ecicleus Three 10dB ranges with full-scale readings of 2mW/cm2; 20 mW/cm2; 200 mW/cm2 
Calibration ACCUIACy .......°..5... +0.5 dB (at 2.45 GHz) 
Instrumentation Accuracy ......... +3% fs 
Frequency Sensitivity ............. +1dB 
PEAKsEOWGI(MAX.) 4.0. 050 be kee 30 watts/cm2 
EINSGRETIOLO Vides atone crcy setts, ss sdeeys) 5 os 150 W-usec 
Average Power Overload® (@ 25°C). 0.5 watt/cm2 
JR TREY OM» ® ps.Bi5 AS os, Aen +0.5dB for a plane wave of arbitrary incidence and polarization except where the polarization 
approaches the axis of the probe handle in which case it may rise as much as +1.5dB 
NOISGME cha cae peonuha oi ale slarse Less than 1% peak-to-peak on most sensitive range 
Approximate Response Time ....... 1 second 
BattenvEODes ation c.a.0 6 dyn icwrevsrsiansiane 1000 hours (expendable) 
Recorder OUIDUL hares cate fap cneeetete 0.124V full scale into a minimum resistance of 100 K ohms 
Temperature Range .............. 0°C to + 50°C 
Dimensions: 
Power Density Meter ............ 2.50” x 1.63” x 6.38” (64 x 41 x 162mm) 
fae a a ig are As CRA Es I 13.25” long x 2.75” max. dia. (336 x 70mm) 
GaplevAssembly-:. st eens ce hes 4’ long (122cm) 
Serving ase “i cb ee eae 13.50” x 10.00” x 4.15” (343 x 254 x 105mm) 
POST VVRIONL 5 situ + 6 cncens sc0- 0s 3.25 Ibs. (1,58 kg) 


@ While the unit will take this overload for short periods of time, extended periods of operation at this level, 
or exceeding this rating, may result in permanent change in its thin-film element characterics or even burnout. 
Maximum care should be exercised to avoid this occurrence. 
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RAHAM'Broadband 
Radiation Hazard Meter 


Model 12 


Radiation Hazard Meters 


e Ultra-broadband 
e .01 to 18 GHz frequency range 
e 0.2 to 200 mW/cm2 power range 


e Measures linear and 
circularly polarized signals 


e Low noise and drift 


e Small, light, portable, for 
easy one-hand operation 

e Measures rf and 
microwave leakage from: 
MICROWAVE OVENS, 
MEDICAL EQUIPMENT, 
HEATERS & DRYERS, 
COMMUNICATION SYSTEMS, 
RADAR SYSTEMS, 
ELECTRONIC 
WARFARE SYSTEMS 


The Model 12 RAHAM is a portable battery-operated power density meter 
especially designed to detect and measure potentially hazardous electromagnetic 
radiation emanating from rf and microwave energy sources. It features two 
interchangeable plug-in probes which provide operation over the frequency 
ranges from .01 to 3GHz and 0.3 to 18 GHz. Three 10dB power ranges provide a 
choice of full-scale readings of 2, 20 or 200 mW/cm:?. 

The operating frequency range is dependent on which of the two probes are in 
use. The Model 81 probe, for 0.3 to 18 GHz coverage, employs two orthogonally 
oriented thin-film thermocouple arrays. These arrays, which contain a number of 
series connected thermal junctions, are mounted between a pair of special high 
thermal conductivity, low loss dielectric wafers which simultaneously enhance the 
sensitivity and reduce drift. When the probe is irradiated, alternate junctions 
located within the rf field rise in temperature relative to adjacent thermally 
“sinked”’ junctions. By keeping the temperature differential small, the RAHAM 
probe acts as a true square law (rms) detector, producing a dc output voltage 
directly proportional to the absorbed radiation. 

Wideband frequency performance and accurate near and far field power density 
measurements result from the design of the thermocouple array, which is 
equivalent to a thin-film resistive screen whose surface resisitivity is high relative 
to free space impedance. This provides almost constant effective aperture to 
radiation fields ranging from UHF to K-Band wavelengths. 

The Model 82 probe, used for lower frequencies from .01 to 3 GHz, utilizes two 
short crossed dipoles each feeding a Schottky barrier diode. The diode impedance 
in the specified frequency range is largely characterized by its barrier capacity. 
This capacitance is in series with that of the short dipole whose coupling action 
to free space is also essentially represented by an equivalent capacitance. For as 
long as total circuit reactance is large relative to free space impedance, a condition 
which sets the upper frequency limit, the induced voltage for constant power 
density remains constant with frequency. As a consequence of the capacitive 
divider network, the induced voltage across the diode is constant and the probe’s 
output is flat with frequency. The lower frequency limit is reached when the 
barrier capacitive reactance becomes comparable to the barrier resistance. For 
the Model 82 probe, that condition is reached below 0.01 GHz. 

The output from either probe is applied to a high-gain, low-noise, solid-state 
amplifier in an instrument case with a self-contained meter calibrated to read 
power density directly in milliwatts per square centimeter. A convenient wrist-loop 
carrying strap is attached at the base of the power density meter. 

In addition to the power density meter 
and two probes, a complete Model 12 
includes a coiled extension cable anda 
carrying case. In normal use, either one 
of the probes is mounted directly on the 
meter, allowing easy one-hand operation 
as shown. For remote operation—to 

reach awkward areas or to protect the 
user from exposure—the extension cable 
can be used between the probe and meter. 


Meets the requirements specified 
for test equipment in the “/MP/ 
Performance Standard on Leakage 
from Industrial Microwave Systems” 
dated August 1973 (International 
Microwave Power Institute) 


* Patent No. 3,931,573 
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Specifications, Model 12 RAHAM 


NOTE —All units are factory-tested at 2.45 GHz to assure compliance with specifications. 
Individual unit calibration is available on special order at the following frequencies: 
0.07, 0.05, 0.1, 0.3, 0.5, 1.0, 2.4, 4.0, 8.0, 12.0 and 18.0 GHz. 


PSURUMOMUM YO Cuevas cs ste acs 8 ee als Power density meter; battery operated 
FFCQUENGVERANGES 4 ..4)e000ce see cca. .01 to 3.0 GHz and 0.3 to 18.0 GHz 
POWOMmRANOCS Hein: «66 a ssa owsies- Three 10dB ranges with full-scale readings of 2 mW/cm2; 20 mW/cm2; 200 mW/cm2 
Calibration Accuracy .............. + 0.5 dB (at 2.45 GHz) 
Frequency Sensitivity: 

ETOUMO-OMMORS GHZ sich 5 sec sos +1.0dB 

LOMO SOMMGHZ 2.1. - ss secs —1.0 to —4.0dB 

POMMMIGLOMO GHZ aes ss ces neo os az j|-ley(0] 5} 
Power Characteristics: 

With Model 81 Probe ............ Peak power 30W/cm2; pulse energy 150 W-usec 

Power overload® 0.5 W/cm2 average 
With Model 82 Probe............ Peak power 30W/cm2; pulse energy 150 W-yusec 
Power overload 1.0W/cm2 average 

ea PON Mh fo fe/sievtia eS =p). eign Elliptical, measures linear and circularly polarized signals 
VS io). oh A Less than 1% peak-to-peak on most sensitive range 
Approximate Response Time ....... 1 second 
BaHenyaO DELALION Ns oc, fe 0) kel onseccrevere 1000 hours (expendable) 
BCCOMICmOULDUTE tet nie aes 5 0.124V full scale into a minimum resistance of 100K ohms 
Temperature Range ............... 0°C to + 50°C 
Dimensions: 

Power Density Meter ............ 2.50” x 1.63” x 6.38” (64 x 41 x 162mm) 

RIODG MA et ee Gomer RIES Se ee She dh 12.75” long x 1.50” max. dia. (324 x 38 mm) 

GanlevAssembly f71v. tsa ds eS 4’ long (122cm) 

Sanwiinducase y.- secke tee he. ek 13.50” x 10.00” x 4.15” (343 x 254 x 105mm) 
A DLOX VV IONE cesium ise ieee 3.25 Ibs. (1,58 kg) 


@ While the unit will take this overload for short periods of time, extended periods of operation at this /evel, 
or exceeding this rating, may result in permanent change in its thin-film element characterics or even burnout. 
Maximum care should be exercised to avoid this occurrence. 


OTHER MODELS AVAILABLE 
For applications where the ultra-broadband frequency coverage of the Model 12 


is not required, a choice of RAHAM Models 1 and 2 is available (see page 64). 


64 ct: 
RAHAM’ 
Radiation Hazard Meters 


Modell Model 2 


0.3to18GHzZ 0.01 to 3GHz 


Radiation Hazard Meters 


RAHAM Models 1’and 2 are portable battery-operated power density meters for 
the detection and measurement of potentially hazardous electromagnetic 
radiation emanating from rf and microwave energy sources. Their general 
description and operation is the same as the Model 12 (see page 62) except that 
only one probe each is supplied with the Model 1 and Model 2. 

The Model 1, with a frequency range from 0.3 to 18 GHz, has a probe with two 
orthogonally oriented thin-film thermocouple arrays. (Identical to the Model 81 
probe described in detail on page 62.) 

The Model 2, designed for lower frequency coverage from .01 to 3 GHz, utilizes 
a probe with two short crossed dipoles each feeding a Schottky barrier diode. 
(Identical to the Model 82 probe described in detail on page 62.) 


e 0.2 to 200 mW/cm2 power range 


e Measures linear and 
circularly polarized signals 


e Lownoise and drift 


e Small, light, portable, for 
easy one-hand operation 


e Measures rf and 
microwave leakage from: 
MICROWAVE OVENS, 
MEDICAL EQUIPMENT, 
HEATERS & DRYERS, 


COMMUNICATION 

SYSTEMS, NOTE—All units are factory-tested at 2.45 GHz to assure compliance with specifications. 
RADAR SYSTEMS, Individual unit calibration is available on special order at the following frequencies: 
ELECTRONIC Model 1: 0.3, 0.5, 1.0, 2.4, 4.0, 8.0, 12.0 and 18.0 GHz. 


Model 2: 0.01, 0.05, 0.1, .3, 0.5, 1.0 and 2.4 GHz. 


SPECIFICATIONS MODEL 1 
Frequency Range 0.3 to 18.0 GHz 


+1.5dB (from 0.3 to 1 GHz) 
—1.0 to —4.0dB 
(from 1 to 18 GHz) 


WARFARE SYSTEMS 


MODEL 2 


0.01 to 3.0GHz 


Frequency Sensitivity +1 dB (from 0.01 to 3 GHz) 


Peak power 30W/cm?; Peak power 30W/cm?; 
pulse energy 150W-usec. | pulse energy 150W-usec. 
Power overload® 0.5W/cm?| Power overload 1.0W/cm? 
average average 


Ue apm een ra 
Measures linear and circularly polarized signals 
Nossa S51 et Delay Less than 1% peak-to-peak on most sensitive range 


Dimensions: 
Power Density Meter 
Probe 

Cable Assembly 
Carrying Case 


Approx. Weight 


Power Characteristics 


2.50” x 1.63” x 6.38” (64x41x162mm) 
12.75” long x 1.50” max. dia. (324 x 38mm) 
4’ long (122cm) 
13.50” x 10.00” x 4.15” (843x254x105mm) 


3.25 Ibs. (1,58 kg) 


Meets the requirements specified 


for test equipment in the “/MP/ © While the unit will take this overload for short periods of time, extended periods of operation 
Performance Standard on Leakage at this level, or exceeding this rating, may result in permanent change in its thin-film element 
from Industrial Microwave Systems” characterics or even burnout. Maximum care should be exercised to avoid this occurrence. 


dated August 1973 (International 
Microwave Power Institute) * Patent No. 3,931,573 
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Solid State 
Microwave Signal Sources 


Advances in transistor and Gunn diode technology permit more 
convenient and lower cost generation of microwave power by solid state 
devices than by their vacuum tube counterparts. The General Microwave 
Series 520 includes three transistor and four Gunn diode sources which 
cover the range of 0.4 to 4GHz and 4 to 18 GHz, respectively. 


SELECTION GUIDE 
Frequency rf Power Output, mW 
Model No. Range, GHz Typical 


0.4 to 1.2 
0.85 to 2.15 
2.0 to 4.0 
4.0 to 8.0 
4.5 to 8.5 
8.0 to 12. 
2.0 to 18. 


5 
0 


{ 
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Solid State 


Microwave Signal Sources 


Series 520 


EXTERNAL 
MODULATION INPUT COMPACT SIZE, 
A front panel BNC LIGHT WEIGHT 
connector allows direct Dimensions are 
access to aninternalPIN RF LEVEL CONTROL 3.8” Hx 8" Wx 11.5" 
diode attenuator. Output power level is Weight is 8 Ibs. 
manually variable via a front 

4-DIGIT panel control which changes 

FREQUENCY READOUT the bias current on the internal 

Desired frequency is set PIN modulator. 


manually, with readout 
shown on 4-digit mechanical 
counter. 


FREQUENNY 
e 0.4 to 18 GHz frequency range 
e Transistor and Gunn diode sources 
e +1% readout accuracy 
e Small size 
e Easy to use, push-button controls 


PUSH-BUTTON CONTROLS 
Operating mode is selected by 


MODULATING 

nee ao Use Push-button controls. “FREQUENCY CONTROL RF OUTPUT 

LINE” activates AC power, with Screwdriver adjustment The rf output is brought out 
panel lamp indicating power ON. sets internal modulation to a front panel type N connector 
For CW output, “CW” button is frequency between 900 to via a miniature ferrite isolator, 
depressed. For crest ectites k 1100 Hz or 2.9 to 3.1 KHz PIN diode modulator and low-pass 
modulated output, button marked (depending on internal filter. A rear panel BNC connector 

SL” is pushed. connection). provides an output voltage directly 


proportional to frequency. 


The Series 520 represents an advance in transistor and Gunn diode technology 
which permits generation of microwave power by solid state devices at power 
levels suitable for replacing medium power triode and klystron oscillators. 
The seven solid state models in the Series 520 are smaller, lighter, consume 
less power and are generally more economical than their vacuum tube 
counterparts. 

Models 520, 521 and 522 each employ a transistor oscillator, tuned by a 
capacitively loaded transmission line. In Models 523, 523-1, 523-2, 524 and 
525, a Gunn-effect oscillator operating in a fundamental mode coaxial 
Cavity is used. 

The total 0.4 to 18 GHz frequency range is covered by the individual ranges 
of the seven models, from the Model 520 with a range of 0.4-1.2 GHz, to the 
Model 525 with a range of 12.0-18.0 GHz. 
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POWER OUTPUT 
Typical power output for specific models varies from 20 mW to 150 mW, over the frequency range of each particular model. 
Typical variation of output power with frequency for each model is shown below. 


Model 520 Model 521 


20 : 
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Specifications, Series 52O 


Frequency Range, GHz 
nel te ial 0.4to1.2 |.85to 2.15 | 2.0 to 4.0 4.0 to 8.0 4.5 to 8.5 12,010 18.0 
RF Power Output (into 50 ohms) 

Minimum 50 mW 10 mW 10 mW 10 mW 20 mW 5 mW 


Typical 150mw | sOmW | 30mw | Ss 20mw— s—séidYSC(‘< MW | 20m 
RF Level Control 
(internal and external) 25 dB 20dB 20dB 20dB 15dB 


Amplitude Modulation 
Internal Depth® 


523-1 


25dB 20dB 20dB 20dB 17dB 14dB 
(24V input) |(20V input) | (20V input) (20V input) (20V input) (20V input) 


tusec. | usec. | iusec, | Susec. |S wsec. 


0.001% 0.0015% 0.0015% 0.004% 0.003% 


0.006% 0.006% 0.005% 0.007% 0.008% 


External Depth 


Rise Time, max. 
Frequency Stability® 
Short Term (5 min.)® 
Long Term (1 hr.) 
Temperature 


(per °C, in range 10° to 50°C) 


Pulling @ 

(at mid-band, due to 3:1 VSWR ~) 

Line Voltage 0.001% per 10-volt change in the range 100 to 120 volts. 
@ Variable over at least 100 Hz either side of 1 KHz square wave. @ After 15 min. settling time. 
@ Typical, after 1-hr. warmup in stable environment. @ Except for Models 520 and 521, where VSWR is 1.25.1. 


The following specifications are the same for all models unless otherwise noted: 


Readout Accuracy ........ +1% (except +2% for Model 520 Output Connectors ....... Female, type N 

d at frequencies from .4 to .55 GHz) Power Requirement....... 100-120V or 200-250V, 50-60 Hz 
Harmonic Level .......... = —20dB below fundamental DIM@NSIONS fi. icc water isin 378" Hx 8” Wx11%"D 
Output Impedance........ 50 ohms (98mm H x 203mm W x 292mm D) 
Available Outputs ........ CW, square-wave Weight ticmmiitesisenc. tte 8 Ibs. (3.4 kg) 


*Except on the Model 522 where it is => —15dB below 
fundamental between 2.0 and 2.15 GHz. 


General Terms 
and Conditions of Sale 


How To Order 

Please order by model number, option number (where 
applicable), and product name to avoid any 
misunderstanding. 

Telephone orders will be accepted and processed 
immediately. However, shipment cannot be made until a 
confirming written order is received, either by means of 
a standard purchase order form or a TWX containing the 
following information as a minimum: 

Purchase order number. 

Ship to and bill to addresses. 

Description, model number and unit price. 

Name of authorized representative of purchasing 

department. 

Method of shipment. 

Amount of insurance on shipment. 

Sales/use tax status of order. 


Where To Order 
Address all purchase orders to: 

General Microwave Corporation 

155 Marine Street 

Farmingdale, New York, USA 11735 

Telephone 516-694-3600 * TWX 510-224-6406 
or in care of our Engineering-Sales Representative in your 
area. Determinations of prices, terms and conditions of 
sale, and final acceptance of orders are made only at 
the factory. 


Domestic Terms 

Terms of payment are Net 30 days, subject to approval of 
credit. If credit has not been established, please provide 
payment in full or authorization to ship C.O.D. All prices 
are FOB Farmingdale, New York and include packing to 
good commercial practice. 


Export Terms 

Irrevocable sight letter of credit engaged and accepted by 
Chemical Bank, New York or prepayment by deposit in 
any branch of the Chemical Bank, payable to the account 
of General Microwave Corporation, Farmingdale, New 
York, Account No. 893-002461. 


Specification and Price Changes 
The right to discontinue any item and to change specifica- 
tions or prices at any time without notice is reserved. 


Minimum Order 
The minimum order is $25, unless prepayment is received. 
The minimum line item charge is $5. 


Source Inspection Charge 

A surcharge will apply on all orders requiring inspection 
at the factory. Consult factory for amount. When Customer 
Source Inspection has been imposed, there is no extra 
charge for concurrent Government Source Inspection. 


Domestic Shipping Methods 

Unless specific instructions accompany the order, 
shipment is made via UPS or Parcel Post, insured for the 
full value of the shipment. Air freight shipments will be 
made FOB origin, freight charges collect. 


Overseas Shipping Method 

Unless otherwise specified on the face of the order, 
shipment will be made via air freight using a freight 
forwarder selected by the seller, with all charges, 
including forwarder, inland freight, air freight, insurance, 
consular and banking fees charged to the buyer’s account. 


Service 
Units returned for repair must be returned freight prepaid, 
FOB factory. If warranty repair is applicable, the unit will 
be repaired and returned freight prepaid, FOB destination. 
If warranty repair is not applicable, the customer will be 
advised of the repair charges and his authorization to 
proceed awaited before any costs are incurred. Non- 
warranty repairs will be returned FOB Farmingdale, N.Y. 
Returns from outside the United States must be made 
Free House/Free Domicile. Note that except where 
prior authorization has been received from the factory, 
collect shipments will be automatically refused by our 
receiving department. 


Defense Department Priority System 

General Microwave is obligated to process all orders based 
on their relative priorities. Accordingly, all ratings should 
be included on advance and confirming purchase orders. 


Returns 

Standard instruments or components returned for credit 
within 60 days after shipment in a like-new condition will 
be accepted subject to a restocking charge of $25 plus 
12% of selling price in excess of $100. 


Equipment Warranty 


General Microwave Corporation warranties all parts of 
equipment of its manufacture to be free from defects 
caused by faulty material or poor workmanship. This war- 
ranty excludes electronic tubes, batteries, natural rubber 
and material normally consumed in operation unless 
such excepted items fail as a result of improper application 
by General Microwave Corporation. 
Liability under this warranty is limited to the obligation 
to repair, or, at General Microwave’s sole option, to replace 
without charge, FOB General Microwave’s Plant, any part 
found to be defective under normal use and service within 
the time periods shown below, provided: 
(1) General Microwave Corporation is promptly notified 
within the warranty period in writing upon discovery 
of such defects; 


(2) The original parts or equipment are returned to 
General Microwave Corporation, transportation 
charges prepaid; 

(3) General Microwave Corporation’s examination shall 
disclose to its satisfaction that such defects have not 
been caused by abuse after delivery; and 

(4) Warranties shall not apply to items which have been 
repaired or altered by others than General 
Microwave Corporation or its authorized agency. 

The period of warranty is one year after delivery of the 
instrument to the original purchaser. 

The warranty period shall not include any period of time 
the unit or part fails to perform satisfactorily due to such 
defect, and any unit, part or component repaired or 
replaced by General Microwave pursuant to this warranty 
shall itself be guaranteed as specified above. 


Where Quality Is Everyone’s Business 


GENERAL MICROWAVE CORPORATION 


155 Marine Street, Farmingdale, N.Y. 11735 © (516) 694-3600 * TWX (510) 224-6406 


